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PART    I. 

OFFICERS  OF  THE  CORPS  OF  ENOINEERa 

STiTUB,  ehanges,  and  diBtribntion  of  officers  of  corps,  8. 

THE  BOARD  OF  ENGINEERS 5 

BOARD  ON  TORPEDO  SYSTEM 5 

POST  OF  FORT  TOTTBN,  N.  Y.—U.  S.  ENGINEER  SCHOOL. -BATTALION 
OF  ENGINEERa -ENGINEER  DEPOT. 

OmcsB  IN  cx>MMAND,  Maj.  JoHN  G.  D.  EImiqht,  CoRPs  OF  Enginbbrs^ 

Post  of  Fort  Totten,  U.S. Engineer  School,  5;  Battalion  of  Engineers,  Engineer 
Dei>ot,  6;  statement  of  funds,  7;  new  appropriations,  estimates,  8. 

EQUIPMENT  OF  ENGINEER  TROOPS  AND  CIVILIAN  ASSISTANTS  TO 

ENGINEER  OFFICERS 8 

FORTIFICATIONS. 

PBOJScrB,9;  temporary  defenses,  gnn  and  mortar  batteries,  10;  dynamite  batter- 
ies, 12;  range  and  position  finders,  preservation  and  repair  of  fortifications,  18; 
supplies  tor  coast  defenses,  sea  walls,  and  embankments,  sites,  14;  submarine 
mines.  National  Defense  appropriation  and  allotments,  15;  defenses  of  coasts  of 
Maine  and  New  Hampshire,  16;  Boston,  Mass.,  southeast  coast  of  Massachusetts 
and  Rhode  Island,  at  New  Bedford,  Mass.,  and  Newport,  R.  L ,  18;  eastern  entrance 
to  lAni%  Island  Sound  and  coast  of  Connecticut,  19;  New  York  City,  20;  Delaware 
River,  22;  Baltimore,  Md.,  23;  Washington,  D.  C, 34;  Hampton  Roads,  Va.,  coast 
of  North  Carolina,  25;  coast  of  South  Carolina,  26;  coast  of  G^rgia,  Cumber- 
land Sound,  Ga.  and  Fla,  east  coast  of  Florida,  Key  West,  Fla., 27;  Tampa  Bay, 
Fla.,29;  Pensacola,  Fla.,  Mobile  and  Mississippi  Sound, 30;  New  Orleans, La., 
and  Sabine  Pass,  Tex., 32;  Galveston,  Tex.,  Great  Lakes, 33;  San  Diego,  Cal.,  34; 
San  Francisco, OaL, 35;  mouth  of  Columbia  River, Puget  Sound, 36;  estimates 
for  1900-1901,87. 

RIVER  AND  HARBOR  IMPROVEMENTa 
Qkneral  statement,  37. 

ATLANTIC  COAST  AND  GULF  OF  MEXICO. 

Iir  THE  CHARQB  OF  MaJS.  R.  L.  HOXIE  AND  S.  W.  ROESSLEB,  CORPS  OF  EnGI- 
NBBRS— 

Lubec  Channel,  Me.,  44;  Moosabec  Bar,  Me.,  Narraguagus  River,  Me.,  45; 
breakwater  from  Mount  Desert  to  Porcupine  Island,  Bar  Harbor,  Me.,  harbor  at 
BulUvans  Falls,  Me.,  46;  Union  River,  Me.,  47;  Bagaduce  River,  Me.,  48;  Pe- 
nobscot River,  Me.,  49;  Rocddand  Harbor,  Me.,  51:  Carvers  Harbor,  Vinalhaven, 
Me.,  52:  Gorges  River,  Me.,  Kennebec  River,  Me.,  53;  Sasanoa  River.  Me., 
Portland  Harbor,  Me.,  55;  Saco  River,  Me.,  Cape  Porpoise  Harbor,  Me.,  58; 
Cocheco  River,  N.  H.,  59;  harbor  of  refuge  at  Little  Harbor,  N.  H.,  60;  Exeter 
River,  N.  H.,  61;  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  estimate  of  cost  of  improvement  of  Cape  Porpoise  Harbor,  Me., 
examinations  and  surveys,  62. 

SN0  99 ^i  I 


Digitized  by 


Google 


n  CONTENTS. 

In  thb  charge  of  Cols.  Chas.  R.  Sutbr  and  S.  M.  Mansfield,  Corps   of 

Engineers- 
No  wburyport  Harbor,  Mass.,  Merrimac  River,  Mass.,  68;  Powow  River,  Mass., 
64;  Essex  River,  Mass.,  harbor  of  refuge,  Sandy  Bay,  Cape  Ann,  Mass.,  65;  har- 
bor at  Gloacester,  Mass.,  66;  harbor  at  Manchester,  Mass.,  repair  of  sea  -wall  at 
Marblehead.  Miss.,  68;  harbor  at  Lynn,  Mass.,  69;  Mystic  and  Maiden  rivers, 
Mass.,  70;  Mystic  River,  Mass.,  below  month  of  Island  End  River,  harbor  at 
Boston,  Mass.,  71;  Town  River, Mass.,  Wejrmonth  River,  Mass.,  75;  harbor  at 
Scitnate,  Mass.,  76;  harbor  at  Dnxbury,  Mass.,  harbor  at  Plymouth,  Mass.,  78; 
harbor  at  Provincetown,  Mass.,  harbor  at  Chatham,  Mass.,  80;  removing  sanken 
vessels  or  craft  obstructing  or  endangering  navigation,  estimate  of  coet  of 
improvement  of  Mystic  River,  Mass.,  examinations  and  surveys,  81. 

In  the  charge  of  Maj.  D.  W.  Lockwood.  Corps  of  Engineers— 

Harbor  of  refuge  at  Hyannis,  Mass..  harbor  of  refuge  at  Nantucket,  Mass,  82; 
harbor  at  Vineyard  Haven,  Mass.,  Woods  Hole  Channel,  Mass.,  84;  New  Bed- 
ford Harbor,  Mass.,  85;  Canapitsit  Channel,  Mass.,  Taunton  River,  Mass.,  86; 
Sakonnet  River,  R.  I.,  87;  Sakonnet  Point,  R.  I.,  Pawtucket  River,  R.  I.,  88; 
Providence  River  and  Narragansett  Bay,  R.  I.,  89;  removal  of  Green  Jacket 
Shoal,  Providence,  R.  I. ,  harbor  at  Wickford,  R.  I. ,  90;  Fall  River  Harbor,  Maw., 
Newport  Harbor,  R.  I.,  91;  harbor  of  refuge  at  Point  Judith,  R.  I.,  entrance  to 
Point  Judith  Pond,  R.  I.,  98;  harbor  of  refuge  at  Block  Island,  R.  I.,  94;  Great 
Salt  Pond,  Block  Island,  R.  I.,  95;  removing  sunken  vessels  or  craft  obstructing 
or  endangering  navigation,  examinations  and  surveys,  96. 

In  the  charge  of  Maj.  Smith  S.  Leach,  Corps  of  Engineers— 

Pawcatuck  River,  R.  I.,  and  Conn.,  97;  harbor  of  refuge  at  Stonington,  Conn. ,  99; 
Mystic  River,  Conn.,  100;  Thames  River,  Conn..  102;  Connecticut  River  below 
Hartford,  Conn.,  104;  harbor  of  refuge  at  Duck  Island  Harbor,  Conn.,  106; 
New  Haven  Harbor,  Conn.,  107;  breakwaters  at  New  Haven,  Conn.,  109;  Housa- 
tonic  River,  Conn.,  110;  Bridgeport  Harbor,  Conn.,  112;  Saugatuck  River  and 
Westport  Harbor,  Conn.,  115:  Norwalk  Harbor,  Conn.,  117;  Five-mile  River 
Harbor,  Conn.,  119;  Stamford  Harbor,  Conn.,  120;  harbor  at  Coscob  and  Mianus 
River,  Conn.,  122;  Greenwich  Harbor,  Conn.,  123;  estimate  of  cost  for  extension 
of  channel  of  Bridgeport  Harbor,  Conn.,  124;  examination  and  survey,  125. 

In  the  charge  of  Lieut.  Col.  W.  H.  H.  Benyaurd  and  Maj.  H.  M.  Adams, 
Corps  of  Engineers— 

Port  Chester  Harbor,  N.  Y.,  125;  Mamaroneck  Harbor,  N.  Y.,  126;  Larchmont 
Harbor,  N.  Y.,  127;  East  Chester  Creek,  N.  Y.,  Bronx  River,  N.  Y..128;  Matti- 
tuck  Harbor.  N.  Y.,  129;  Port  Jefferson  Harbor,  N.  Y.,  130;  Huntington  Harbor. 
N.Y.,131;  Qlencove  Harbor,  N.  Y.,  132;  Flushmt?  Bay,  N.  Y.,  133;  East  River 
and  Hell  Gate,  N.Y.,  134;  Harlem  River,  N.Y.,  135;  Newtown  Creek,  N.Y.,  137; 
Wallabout  Channel,  N.  Y.,  138;  Canarsie  Bay,  N.  Y.,  139;  Browns  Creek,  Sayville, 
N.  Y.,  Patchog^e  River,  N.  Y.,  140;  removing  sunken  vessels  or  craft  obstruct- 
ing or  endangering  navigation,  survey  of  Wallabout  Channel,  N.  Y.,  141 ;  exami- 
nations and  surveys,  142. 

In  the  charge  of  Maj.  H.  M.  Adams,  Corps  of  Engineers— 

New  York  Harbor,  N.  Y.,  142;  Bay  Ridge  Channel,  the  triangular  area  between 
Bay  Ridge  and  Red  Hook  channels,  and  Red  Hook  and  Buttermilk  channels,  in 
the  harbor  of  New  York,  144;  Gowanus  Creek  Channel.  New  York  Harbor,  146; 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  survey 
of  East  Channel,  New  York  Harbor,  from  Narrows  to  the  sea,  147. 

In  the  charge  of  Col.  J.  W.  Barlow  and  Lieut.  Col.  A.  M.  Miller,  Corps 
of  Engineers— 

Channel  between  North  and  South  Hero  islands.  Lake  Champlain,  Vt.,  harbor  at 
Burlington,  Vt.,  148;  Otter  Creek,  Vt.,  149;  Narrows  of  Lake  Champlain,  N.  Y. 
and  Vt.,  150;  Hudson  River.  N.  Y.,  151;  Saugerties  Harbor,  N.  Y.,  153;  harbor  at 
Rondout,  N.  Y. ,  harbor  at  PeekskiU,  N.  Y. ,  154;  Passaic  River,  N.  J. ,  155;  channel 
between  Staten  Island  and  New  Jersey,  156;  Elizabeth  River,  N.  J.,Raritan 
River,  N.  J.,  157;  South  River,  N.  J.,  158;  Raritan  Bay,  N.  J.,  159;  Matawan 
Creek,  N.  J. ,  Keyport  Harbor,  N.  J. ,  160;  Shoal  Harbor  and  Compton  Creek,  N.  J., 
161;  Shrewsbury  River,  N.  J.,  Manasquan  River,  N.  J.,  163;  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  examinations  and  sur- 
veys, 164. 
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IW  THK  OHAROB  OP  LiIKUT.  OOL.  C.  W.  RAYMOND,  CORPS  OF  EkGIKBKRS— 

Delaware  River.  N.  J.  and  Pa. ,  164;  harbor  between  Philadelphia.  Pa. .  and  Camden, 
N.  J.,  168;  Schuylkill  River,  Pa.,  169;  ice  harbor  at  Marcnshook,  Pa.,  constmo- 
tion  of  iron  pier  in  Delaware  Bay  near  Lewee,  Del.,  171;  Delaware  Breakwater, 
Del..  172;  harbor  of  refuge,  Delaware  Bay,  Del.,  173;  RancocasRiver.N.  J.,174; 
Alloway  Creek,  N.  J.,  175;  Cooper  Creek,  N.  J.,177;  Mantua  Creek.  N.  J.,  178; 
Qofihen  Creek.  N.  J.,  180;  removing  sunken  yeesels  or  craft  obetrncting  or 
enc^^gering  navigation,  examinations  and  surveys,  182. 

In  the  charqb  op  Wm.  F.  Smith,  Unitbd  States  Agent,  Majob  op  Enqi- 

NBSBS,  n.  8.  A.,  RBTIBSD^ 

Wilmington  Harbor,  Del.,182;  Appoquinimink  River,  DeL,  185;  Smyrna  River, 
DeL,  187;  Murderkill  River,  Del.,  188;  Mispillion  River,  Del.,  189;  Broadkiln 
River,  Del.,  inland  waterway  from  Chincoteagne  Bay,  Va..  to  Delaware  Bay,  at 
or  near  Le'wee,  DeL,  190;  Sosauehanna  River,  above  and  below  Havre  de  Grace, 
Md.,  192;  Chester  River,  Mo.,  from  Cmmpton  to  Jones  Landing,  Choptank 
River,  Md.,  193;  La  Trappe  River,  Md.,  194;  Warwick  River,  Md..  195:  Broad 
Creek  River,  DeL,  196;  Kanticoke  River,  Del.  and  Md.,  197;  Wicomico  River, 
Md.,  199;  Manokin  River,  Md.,  Pocomoke  River,  Md.,20();  Queenstown  Harbor, 
Md.,  Rockhall  Harbor  and  inner  harbor  at  Rockhall,  Md.,  201 ;  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  examinations  and  sur- 
veys, 202. 

In  the  charge  op  Col.  Pbteb  C.  Hains  and  Lieut.  Charles  W.  Kutz,  Corps 
OF  Engineers— 

Patapsco  River  and  channel  to  Baltimore,  Md.,  203;  channel  to  Curtis  Bay,  in 
Patapsco  River,  Baltimore  Harbor,  Md.,  204;  harbor  of  southwest  Baltimore 
(Spnng^  Garden),  Md.,  removing  sunken  vessels  or  craft  obstructing  or  endang- 
ering navigation,  205. 

In  the  charge  of  Lieut.  Col.  Chas.  J.  Allen,  Corps  of  Engineers— 

Pdtomac  River  at  Washington,  D.  C. ,  206;  Potomac  River  below  Washington,  D.  C. , 
Occoquan  Creek,  Va,,  209;  Aquia  Creek,  Va.,  210;  Nomini  Creek,  Va.,  211; 
Lower  Machodoc  Creek,  Va. ,  212;  Rappahannock  River,  Va.,  218;  Urbana  Creek, 
Va.,  215;  harbor  at  Milford  Haven,  Va.,  216;  York  River,  Va.,  217;  Mattaponi 
River,  Va.,  218;  Pamunkey  River,  Va.,  219;  James  River,  Va.,  220;  protection 
of  Jamestown  Island,  Va.,  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  survey  of  Anacostia  River,  D.  C,  222;  examinations 
and  surveys,  223. 

In  the  charge  of  Maj.  Thos.  L.  Caset,  Corps  of  Engineers— 

Harbor  at  Norfolk  and  its  approaches,  Va. ,  228;  Elizabeth  River,  Va..  224;  Western 
Branch  of  Elizabeth  River,  Va. ,  Nansemond  River,  Va. ,  325;  Appomattox  River, 
Va.,  226;  harbor  at  Cape  Charles  City,  Va.,  227;  Kandua  Creek,  Va.,  waterway 
from  Norfolk,  Va. ,  to  tne  sounds  of  North  Carolioa,  228;  inland  water  ronte  from 
Norfolk,  Va.,  to  Albemarle  Sound,  N.  C,  through  Cnrritnck  Sound,  229;  Eden- 
ton  Bay,  N.  C,  230;  Roanoke  River,  N.  C,  281;  Pasqnotank  River,  N.  C, 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  esti- 
mate of  cost  of  dredging  Deep  Creek  Branch  of  Elizabeth  River,  va.,  exami- 
nations and  surveys,  232. 

In  the  charge  of  Capts.  W.  E.  Craighill  and  E.  W.  Van  C.  Lucas,  Corps  of 
Engineers— 

Ocracoke  Inlet,  N.  C,  283;  Pishing  Creek,  N.  C,  Pamlico  and  Tar  Rivers,  N.  C, 
234;  Contentnia  Creek,  N.  C,  235;  Trent  River,  N.  C,  236;  Neuse  River,  N.  C, 
inland  waterway  between  Newborn  and  Beanfort,  N.  C,  237;  harbor  at  Beau- 
fort, N.  C. ,  288;  inland  waterway  between  Beaufort  Harbor  and  New  River, 
N.  C,  New  River,  N.  C,  239;  Black  River,  N.  C,  240;  Northeast  (Cape  Fear) 
River,  N.  C,  Cape  Fear  River  above  Wilmington,  N.  C,  241;  Cape  Fear  River 
at  and  below  Wilmington,  N.  C,  242;  Town  Creek,  Brunswick  County,  N.  C, 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  244. 
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In  thb  ohabob  op  Maj.  E.  H.  Ruffneb,  Corps  op  Enoinbbrs^ 

Waccamaw  River,  N.  C.  and  S.  C,  245;  Little  Pedee  River,  S.  C,  Ghrest  P^adee 
River,  a  C,  246;  G^eo^getown  Harbor,  S.  C.  Winyah  Bay,  8.  C,  247;  Sttntee 
Riveras.  C, 249;  Wateree River.  S.C.,  t>.>0;  Congaree  River,  S.  C,  251;  OoziAraree 
River,  S.  C. ,  between  Colombia  and  Granby,  Charleston  Harbor,  incladinfir  B&onnt 
Pleasant  and  Sollivan  Island  shore,  S.  C,  252;  Wappoo  Cnt,  S.  C,  258;  Beaufort 
River,  S.  C. ,  removing  sunken  vessels  or  craft  obstructing  or  endan^ring  zukvi^a- 
tion,  254;  plan  and  estimate  for  improvement  of  entrance  to  Charleston  ££arbor, 
S.  C,  examinations  and  snTveys,  255. 

In  the  oharqb  of  Capt.  Cassius  E.  Gillette,  Corps  of  Enginbsbs— 

Savannah  Harbor,  G^ ,  255;  Savannah  River,  G^,  between  Savannah  and  Ansrnsta, 
257;  Savannah  River  above  Aogosta,  Gft.,  259;  Doboy  Bar,  Gkk.,  Darien  Harbor, 
G«.,  260;  Altamaha  River,  Ga.,  261;  Oconee  River,  Ga.,  262;  Ocmnlffee  River, 
Ga.,  263;  Brunswick  Harbor,  Ghi.,  264;  inside  water  route  between  Savaxuiah, 
Ga.,  and  Femandina,  Fla.,265;  removing  sunken  vessefs  or  craft  obstructm^  or 
endangering  navigation,  266;  examination  and  survey,  267. 

In  the  charge  of  Lieut.  Col.  W.  H.  H.  Bentaurd  and  Capt.  C.  H.  McKinstbt, 
Corps  op  Engineers— 

Cumberland  Sound,  Ga.  and  Fla.,  267;  St.  Johns  River,  Fla.,  from  JacksonviUd 
to  the  ocean,  269;  St.  Johns  River  at  Orange  Mills  Flats,  Fla.,  Volusia  Bar,  Fla., 
271;  Ocklawaha  River,  Fla.,  272;  St.  Augustine  Harbor,  Fla.,  Indian  River, 
Fla,  273;  harbor  at  Key  West,  Fla,  and  entrance  thereto,  275;  removing  water 
hyacinths  from  Florida  waters,  276;  dredge  for  river  and  harbor  improvements 
in  Florida,  plan  and  estimate  for  removal  of  water  hyacinths  from  the  navi- 
gable waters  of  Florida  and  Louisiana,  277. 

In  the  charge  of  Lieut.  Cou  W.  H.  H.  Bentaurd  and  Capt.  Henry  Jbrvby, 
Corps  of  Engineers— 

Caloosahatchee  River,  Fla.,  278;  Charlotte  Harbor  and  Pease  Creek,  Fla.,  279; 
Sarasota  Bay,  Fla.,  280;  Manatee  River,  Fla.,  281;  Tampa  Bay,  Fla.,  282;  Hills- 
boro  Bay,  Fla.,  284;  Andote  River,  Fla.,  285;  Withlacoochee  River,  Fla.,  Suwa- 
nee  River,  Fla.,  286;  plan  and  estimate  for  improvement  of  Tampa  Bay,  Fla., 
287;  examinations  and  surveys,  288, 

In  the  charge  of  Maj.  F.  A.  Mahan  and  Capt.  C.  A.  F,  Flagler,  Corps 
OF  Engineers— 

Carrabelle  Bar  and  Harbor,  Fla.,  288;  ApalachicolaBay,  Fla.,  289;  Apalachioola 
River,  the  Cut-off,  and  lower  Chipola  River,  Fla.,  290;  upper  Chipola  River, 
Fla.,  from  Marianna  to  its  mouth,  291;  Flint  River,  Oa.,  292;  Chattahoochee 
River,  Ga.  and  Ala.,  293;  Choctawhatohee  River,  Fla.  and  Ala.,  294;  La  Grange 
Bayou,  Fla.,  including  Holmes  River,  Fla.,  from  Vernon  to  its  mouth,  295;  har- 
bor of  Pensacola,  Fla.,  296;  Black  water  River,  Fla.  and  Ala.,  297;  Escambia  and 
Conecuh  rivers,  Fla.  and  Ala., 298;  Alabama  River,  Ala.,  299;  Coosa  River,  Ga. 
and  Ala.,  between  Rome,  Ga.,  and  the  East  Tennessee,  Virginia  and  Georgia 
Railroad  Bridge,  300;  between  the  East  Tennessee,  Virginia  and  Georgia  Rail- 
road Bridge  and  Wetumka,  Ala.,  301;  operating  and  care  of  cansds  and  other 
works  of  navigation  on  Coosa  River,  G«.  and  Ala.,  examinations  and  surveys, 
802. 

In  the  charge  of  Maj.  Wm.  T.  Rossell,  Corps  of  Engineers^ 

Mobile  Harbor,  Ala.,  308;  Black  Warrior  River,  Ala.,  804;  operating  and  care  of 
locks  and  dams  on  Black  Warrior  River,  Ala.,  Warrior  River,  Ala.,  305;  Tom- 
bigbee  River  from  its  mouth  to  Demopolis,  Ala.,  806;  Tombigbee  River  from 
Demopolis,  Ala.,  to  Columbus,  Miss.,  307;  Tombigbee  River  from  Fulton  to 
Columbus,  Miss.,  Tombigbee  River  from  Walkers  Bridge  to  Fulton,  Miss.,  308; 
Noxubee  River,  Miss.,  Pascagoula  River,  Miss.,  309;  Pascagoula  River  and 
Horn  Island  Harbor,  Miss.,  310;  Chickasahay  River,  Miss.,  811;  Leaf  River, 
Miss.,  channel  from  Gulfport  to  Ship  Island  Harbor,  Miss.,  812;  Ship  Island 
Pass.  Miss.,  mouth  of  Pearl  River,  Miss.,  313;  Pearl  River  below  Jackson,  Miss., 
314;  Pearl  River  between  Carthage  and  Jackson,  Miss.,  Pearl  River  between 
Edinburgand  Carthage,  Miss.,  315;  Bogue  Chitto,  La.,  316;  survey  for  canal 
between  Warrior  River  and  Five-mile  Creek,  Ala.,  removing  sunken  vessels  or 
craft  obstructing  or  endangering  navigation,  surveys,  317. 
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In  thk  chabge  of  Maj.  James  B.  Quinn,  Corps  op  BNOiNEratft— 

Inspectioii  of  the  improyement  of  the  South  Pass  of  the  Mississippi  River,  817; 
Cheftmcte  River  and  Bogne  Falia,  La.,  818;  Tickfaw  River  and  its  tribntaries, 
La.,  319;  Amite  River  and  Bayou  Manchac,  La.,  320;  closing  crevasse  in  Pass  a 
'LK>Titre,  Mississippi  River,  321;  improving  the  outlet  of  the  Mississippi  River  at 
PajBs  a  Loutre,  Bayou  Lafourche,  La.,  323;  bayou  Plaquemine,  Grand  River, 
and  Pigeon  bayous,  La.,  325;  Bayou  Conrtablean,  La.,  826;  Bayou  Teche,  La., 
827;  channel,  bay,  and  passes  of  Bayou  Vermilion,  La.,  328;  Mermen  tan  River 
and  tributaries.  La.,  329:  mouth  and  passes  of  Calcasieu  River.  La.,  SSO;  John- 
sons Bayou,  La.,  removing  water  hyacinths  from  Louisiana  waters,  332;  mouths 
of  Sabine  and  Neches  rivers,  Sabine  River,  Tex.,  333;  harbor  at  Sabine  Pass, 
Tex.,  335:  Homochitto  River,  Miss.,  survey  of  Southwest  Pass,  Mississippi 
River.  387;  examination  and  survey,  838. 

In  the  charge  of  Maj.  James  B.  Quinn  and  Capt.  C.  S,  RiCHfe,  Corps  of 
Unoikeers— 

Gkilveston  Harbor,  Tex.,  838;  deepening  the  channel  from  (Galveston  Harbor  to 
Texas  City.  Tex.,  839;  improving  Oalveston  ship  channel  and  Buffalo  Bayou, 
Tex.,  340;  (derating  and  care  of  Morgan  Canal,  Tex.,  Trinitv  River,  Tex.,  841; 
channel  in  West  Galveston  Bay,  Tex., 842;  month  of  Brazos  Itiver.  Tex.,  Brazos 
River  between  Velasco  and  Richmond,  West  Gkilveston  Bay  Channel,  Double 
Bayou,  and  the  mouths  of  adjacent  streams,  343;  Brazos  River,  Tex.,  Aransas 
Pass,  Tex.,  344;  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  estimate  of  cost  of  improvement  of  Aransas  Pass  and  Harbor,  Tex., 
845;  estimate  of  cost  of  improvement  of  mouth  of  Brazos  River,  near  Velasco, 
Tex.,  survey  of  Galveston  Bay  and  Harbor,  Tex.,  examinations  and  surveys,  34d, 

WESTERN  RIVERa 
Iir  THB  charob  of  Maj.  J.  H.  Willakd,  Corps  of  Enoinbbrs— 

Red  River.  La.,  Ark.,  and  Ind.  T.,  847;  Red  River,  above  Fulton,  Ark.,  849;  Cypress 
Bayou,  Tex.  and  La.,  Ouachita  and  Black  rivers,  Ark.  and  La.,  850;  Bayou 
Bartholomew,  La.  and  Ark.,  352;  Boeuf  River,  La.,  353:  Tensas  River  and  Bayou 
Magon,  La.,  854;  Yazoo  River,  Miss.,  855;  mouth  of  Yazoo  River  and  harbor  at 
Yicksburg,  Miss.,  357;  Tallahatchie  River,  Miss.,  358;  Big  Sunflower  River, 
M^.,  359;  water  gauges  on  the  Mississippi  River  and  its  principal  tributaries, 
860;  surveys  and  examination,  362. 

In  the  charge  of  Capts.  W.  L.  Sibert  and  H.  C.  Newcomer  and  Lieut. 
RoBT.  McGregor,  Corps  op  Engineers— 

Removing  obstructions  in  Arkansas  River,  Ark.  and  Kans.,  862;  Arkansas  River, 
Ark.,  863;  White  River,  Ark.,  864;  Buffalo  Fork  of  White  River,  Ark.,  Upper 
White  River,  Ark,,  365;  Cache  River,  Ark.,  366;  Black  River,  Ark.  and  Mo., 
Current  River,  Ark.  and  Mo.,  367;  St.  Francis  River,  Ark.,  368;  St.  Francis 
River,  Mo.,  examinations  and  surveys,  869. 

Ik  THE  charge  of  Maj.  Thos.  H.  Handbury  and  Capt.  Edw.  Burr,  Corps 
OF  Enginbsbs— 

Removing  snags  and  wrecks  from  the  Mississippi  Fiver  below  the  mouth  of  the 
Missouri  River,  Mississippi  River,  between  Onio  and  Missouri  rivers,  370;  har- 
bor at  St.  Louis,  Mo.,  to  prevent  the  Mississippi  River  from  breaking  through 
into  Cache  River  at  Beechridge,  III.,  373;  examinations  and  surveys,  374. 

In  the  charge  of  Capt.  C.  McD.  Townsend,  Corps  of  Engineers— 

Operating  snag  boats  and  dredge  boats  on  Upper  Mississippi  River,  Mississippi 
River  between  Missouri  River  and  St  Paul,  Minn.,  375;  operating  and  care  of 
Des  Moines  Rapids  Canal  and  Dry  Dock,  876;  operating  and  care  of  Galena 
River  improvement,  Dl.,  La  Crosse  Harbor,  Wis.,  examinations  and  surveys, 
877. 

In  the  charge  of  Maj.  Frederic  V.  Abbot,  Corps  of  Bngineers— 

Miasifiaippi  River  between  St.  Paul  and  Minneapolis,  Minn.,  378;  construction  of 
reservoirs  at  head  waters  of  Mississippi  River,  879;  operating  and  care  of  res- 
ervoirs at  head  waters  of  Mississippi  River,  Chippewa  River,  includiDg  yellow 
banks.  Wis.,  380;  St.  Croix  River,  Wis.  and  Minn.,  381;  Minnesota  River,  Minn.. 
Red  River  of  the  North,  Minn,  and  N.  Dak.,  382;  bar  at  mouth  of  Warroaa 
River,  Minn.,  gauging  Mississippi  River  at  or  near  St.  Paul,  Minn.,  884;  exami- 
nations and  surveys,  885. 
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In  the  charge  of  Maj.  Frederic  V.  Abbot  and  Capt.  J.  C.  Sanford,  Corpb 
OP  Engineers— 

Missouri  River,  between  Sttibbs  Ferry,  Mont.,  and  the  lower  limits  of  Sioux  City, 
Iowa,  385;  improving  Upper  Missouri  River  by  snagging,  893;  Yellowstone 
River,  Mont,  and  N.  Dak.,  3»4. 

In  the  charge  of  Libut.  Col.  M.  B.  Adams  and  Maj.  Dan  G.  Kingman,  Corps 
OF  Engineers — 

Obion  River,  Tenn.,  894;  Forked  Deer  River.  Tenn.,  896;  Cumberland  River, 
Tenn.  and  Ky.,  below  Nashville,  897;  above  Nashville,  899. 

In  the  charge  of  Maj.  Dan  C.  B^ingman,  Corps  of  Engineers— 

Tennessee  River  system,  Tennessee  River  above  Chattanooga,  Tenn.,  401;  below 
Chattanooga,  Tenn.,  408;  operating  and  care  of  Muscle  Shoals  Canal.  Tennessee 
River,  French  Broad  and  Little  Pigeon  rivers,  Tenn.,40(i;  Clinch  River,  Tenn., 
408;  Elk  River,  Tenn.  and  Ala.,  409;  survey  of  Elk  River,  Tenn.  and  Ala., 
examinations  and  surveys,  410. 

In  the  charge  of  Maj.  Wm.  H.  Bixby,  Corps  of  Engineers— 

Ohio  River.  410;  operating  snag  boat  on  the  Ohio  River,  operating  and  care  of 
Davis  Island  Dam,  Ohio  River,  near  Pittsburg,  Pa.,  418;  movable  dams,  Ohio 
River,  414;  surveys  and  examinations,  417. 

In  the  charge  of  Maj.  Chas.  F.  Powelx.,  Corps  of  Engineers — 

Monongahela  River,  W.  Va.,417;  Monongahela  River,  Pa.,  418;  operating  and 
care  of  locks  and  dams,  Monon^Ediela  River,  harbor  at  Pittsburg,  Pa.,  419;  locks 
and  dams  at  Herr  Island,  head  of  Six-mile  Island,  and  at  Springdale.  Allegheny 
River,  421;  AlleghenyRiver,  Pa.,  422;  survey  of  Allegheny  River,  Pa.,  survey 
of  West  Fork  River,  W.  Va.,  examination  and  survey,  423. 

In  the  charge  of  Capt.  H.  F.  Hodges,  Corps  of  Engineers— 

Muskingum  River,  Ohio,  423;  operating  and  care  of  locks  and  dams  on  Muskingum 
River,  Ohio,  424;  Little  Kanawha  River,  W.  Va. ,  423;  operating  and  care  of 
lock  and  dam  in  Little  Kanawha  River,  W.  Va.,  426;  Great  Kanawha  River,  W. 
Va.,  427;  operating  and  care  of  locks  and  dams  in  the  Great  Kanawha  River, 
W.  Va.,  Elk  River,  W.  Va.,  429;  Gauley  River,  W.  Va..  New  River,  Va.  and 
W.  Va.,  481;  Guy andotte River,  W.  Va.,  432;  Big  Sandy  River,  W.  Va.  and  Ky., 
433;  operating  and  care  of  lock  and  dam  in  Big  Sandy  River,  43*);  Tug  Fork  of 
Big  Sandy  River,  W.  Va.  and  Ky.,  Levisa  Fork  of  Big  Sandy  River.  Ky.,  486; 
Kentucky  River,  Ky.,  437;  operating  and  care  of  locks  and  dams  in  Kentucky 
River,  Ky.,  439;  examinations  and  surveys,  440. 

In  the  charge  of  Capts.  J.  G.  Warren  and  Geo,  A.  Zinn,  Corps  of  Engi- 
neers— 

Falls  of  the  Ohio  River  at  Louisville,  Ky.,  440;  operating  and  care  of  Louisville 
and  Portland  Canal,  442;  Wabash  River,  Ind.  and  111.,  below  Vincennes,  443; 
above  Vincennes,  operating  and  care  of  lock  and  dam  at  Grand  Rapids,  Wabash 
River,  444;  White  River,  Ind.,  Tradewater  River,  Ky.,  Lock  No.  2,  Green  River, 
at  Rumsey,  Ky.,  445;  Green  River,  above  mouth  of  Big  Barren  River,  Ky., 
operating  and  care  of  locks  and  dams  on  Green  and  Barren  Rivers,  Ky.,  446; 
Rough  River,  Ky.,  447;  operating  and  care  of  lock  and  dam  in  Rough  River. 
Ky.,  examination  and  survey,  448. 

LAKE  RIVERS  AND  HARBORS. 

In  the  charge  of  Maj.  Clinton  B.  Sears,  Corps  of  Engineers— 

Harbor  at  Grand  Marais,  Minn.,  448;  harbor  at  Agate  Bay,  Minn.,  harbor  at 
Duluth,  Minn.,  and  Superior,  Wis.,  449;  harbor  at  Ashland,  Wis.,  451;  harbor 
at  Ontonagon,  Mich.,  waterway  across  Keweenaw  Point  from  Keweenaw  Bay 
to  Lake  Superior,  Mich.,  452;  operating  and  care  of  waterway  across  Keweenaw 
Point  from  Keweenaw  Bay  to  Lake  Superior.  Mich.,  harbor  at  Marquette,  Mich., 
453;  harbor  of  refuge,  Marquette  Bay,  Mich.,  454;  harbor  of  refuge  at  Grand 
Marais,  Mich..  455;  removing  sunken  vessels  or  craft  obstructing  or  endamgering 
navigation,  examinations  and  surveys,  456. 
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Iw  THK  CHAJtos  or  Capts.  J.  Q.  Wabrbn  and  Geo.  A.  Zinn,  Corps  op  Enqi- 

NKKRS 

Menominee  Harbor,  Mich,  and  Wis.,  456;  Menominee  River,  Mich,  and  Wis.,  457; 
Oconto  Harbor,  Wis..  458:  Pensaokee  Harbor,  Wis.,  Green  Bay  Harbor,  Wis., 
469;  Stargeon  Bay  and  Lake  Michigan  Ship  Canal,  Wis.,  460:  operating  and  care 
of  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal,  Wis.,  Stnrgeon  Bay  Canal  har- 
bor of  refuge.  Wis.,  461:  Ahnapee  Harbor,  Wis.,  462;  Kewaonee  Harbor,  Wis., 
Two  Rivers  Harbor,  Wis.,  463;  Manitowoc  Harbor,  Wis.,  464;  Shebovgan  Har- 
bor, Wia.,  465;  Port  Washington  Harbor,  Wis.,  harbor  of  refnge.  Miiwankee, 
Wis.,  466:  Milwaukee  Harbor,  Wis.,  467;  South  Milwaukee  Harbor,  Wis..  Racine 
Harbor,  ^^ia.,  468;  Kenosha  Harbor,  Wis.,  469;  Waukegan  Harbor,  111.,  470;  Fox 
River,  Wia.,  471;  operating  and  care  of  locks  and  dams  on  Fox  River,  Wis., 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  surveys 
and  examiTiations,  473, 474. 

In  ths  csulbob  of  Maj.  W.  L.  Marshall,  Corps  of  Engineers— 

Chicago  Harbor,  ni.,  474;  Chicago  River,  111.,  476;  Calumet  Harbor,  111.,  477;  Cal- 
umet River,  IlL  and  Ind..  478;  Illinois  River,  HI.,  460;  operating  and  care  of 
La^ranse  and  Kampsville  locks,  Illinois  River,  and  approaches  thereto,  Illinois 
and  Mississippi  Canal,  111.,  482;  operating  and  care   of  Illinois  and  Missis- 
eippi  Canal  around  lower  rapids  of  Rock  River,  at  Milan,  111.,  484;  survey  of 
TJpper  Illinois  and  Lower  Des  Plaines  rivers,  Dl.,  with  a  view  to  the  extension 
of  navigation  from  the  Illinois  River  to  Lake  M  ichigan  at  or  near  Chicago,  111., 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  exami- 
nation and  survey,  485. 

In  thb  charge  of  Lieut.  Col,  Q.  J.  Lydecker  and  Capt.  Chester  Harding, 
Corps  of  Engineers— 

Michinn  City  Harbor,  Ind.,  486;  St.  Joseph  Harbor,  Mich.,  488;  St.  Joseph  River, 
Mich.,  489;  South  Haven  Harbor,  Mich.,  490;  Saugatuck  Harbor,  Mich. ,  491 ; 
Kalamazoo  River,  Mich.,  Holland  (Black  Lake)  Harbor,  Mich.,  492;  Grand 
Haven  Harbor,  Mich.,  494:  Grand  River,  Mich.,  495;  Muskegon  Harbor,  Mich., 
496:  White  Lake  Harbor,  Mich.,  497;  Pentwater  Harbor,  Mich.,  498;  Ludington 
Harbor,  Mich.,  499;  Manistee  Harbor,  Mich.,  500;  harbor  of  refuge  at  Portage 
Lake,  Manistee  County,  Mich.,  Frankfort  Harbor,  Mich.,  501;  Charlevoix  Har- 
bor, Mich.,  503;  Petoskey  Harbor,  Mich.,  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  504;  examinations  and  surveys,  605. 

I3f   THE  CHARGE  OF  LlEUT.  COL.  G.  J.   LYDECKER,  CORPS  OF  ENGINEERS— 

Ship  canal  connecting  waters  of  the  Great  Lakes  between  Chicago,  Duluth,  and 
Buffalo.  505;  St.  Marys  River  at  the  falls,  Mich.,  506;  operating  and  care  of  St. 
Marys  Falls  Canal,  Mich.,  507;  Hay  Lake  Channel.  St.  Marys  River,  Mich.,  SOS; 
Cheboygan  Harbor,  Mich.,  510;  Alpena  Harbor  (Thunder  Bay  River),  Mich., 
Saginaw  River,  Mich.,  511;  Sebewaing  River.  Mich.,  harbor  of  refuge  at  Sand- 
beach,  Lake  Huron,  Mich.,  513:  mouth  of  Black  River,  Mich.,  Black  River  at 
Port  Huron,  Mich.,  515;  Pine  River,  Mich.,  516;  Belle  River,  Mich.,  517:  St. 
Clair  Flats  Canal,  Mich.,  operating  and  care  of  St.  Clair  Flats  Canal.  Mich., 
518;  Clinton  River,  Mich.,  519;  Detroit  River,  Mich.,  520;  Rouge  River,  Mich., 
521;  turning  basin  in  Rouge  River,  Mich.,  removing  sunken  vessels  or  craft  ob- 
structing or  endangering  navigation,  examinations  and  surveys,  522. 

In  the  charge  of  Col.  Jared  A.  Smith,  Corps  of  Engineers — 

Monroe  Harbor,  Mich.,  523;  Toledo  Harbor,  Ohio,  524;  Port  Clinton  Harbor,  Ohio, 
525;  Sandusky  Harbor,  Ohio.  526;  Huron  Harbor,  Ohio,  527;  Vermilion  Harbor 
Ohio,  528;  Black  River  (Lorain)  Harbor,  Ohio,  529;  Cleveland  Harbor,  Ohio, 
530;  Fairport  Harbor.  Ohio,  532;  Ashtabula  Harbor,  Ohio,  533;  Conneaut  Har- 
bor, Ohio,  534;  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  estimate  of  cost  of  improvement  of  Cleveland  Harbor,  Ohio,  536. 

In  the  charge  of  Maj.  Thomas  W.  Symons,  Corps  of  Engineers— 

Harbor  at  Erie,  Pa.,  536;  harbor  at  Dunkirk,  N.  Y.,  537;  harbor  at  Buffalo,  N.  Y. , 
538;  Buffalo  entrance  to  Erie  Basin  and  Black  Rock  Harbor,  N.  Y..  540;  Tona- 
wanda  Harbor  and  Niagara  River,  N.  Y.,  541;  Niagara  River  from  Tonawanda 
to  Port  Day,  N.  Y.,  542;  examinations  and  surveys,  543. 
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In  the  obargb  op  Maj.  Thomas  W.  Symons  and  Capt.  Grabam  D-  I^itch, 
Corps  op  Bnginkers— 

Harbor  at  Wilson,  N.  Y.,  548;  harbor  at  Charlotte,  N.  Y.,  harbor  at  Ponltnoyville, 
N.  Y.,  544;  harbor  at  Great  Sodus  Bay,  N.  Y. ,  harbor  at  Little  Sodns  Bay,  N-  Y., 
645;  harbor  at  Oswego,  N.  Y.,  546;  harbor  at  Cape  Vincent.  N.  Y.,  547;  sboala 
in  the  St.  Lawrence  River  between  Ogdensbnrg  and  the  foot  of  Lake  Ontmrio, 
harbor  at  Ogdensbnrg,  N.  Y.,  548. 

PACIFIC  COAST. 


In  the  ohaegb  op  Maj.  Chas.  £.  L.  B.  Davis  and  Caft.  James  J. 
Corps  op  Enqineers— 

San  Diego  Harbor,  Cal.,  549;  deep-water  harbor  at  San  Pedro  Bay,  Cal.,  550; 
Wilmington  Harbor,  Cal.,  651;  San  Luis  Obispo  Harbor.  Cal.,  552;  survey  of 
Wilmington  Harbor,  Cal.,  examination  and  survey  of  inner  harbor,  San  X'edro, 
Cal.,  558. 

In  the  charqb  op  Maj.  W.  H.  Heuer,  Corps  op  Engineers— 

Harbor  at  Alviso  Creek,  Cal.,  harbor  at  San  Francisco,  Cal. ,  Oakland  Harbor,  C&L, 
554;  San  Joaquin  River,  Cal.,  555:  Mokelumne  River,  Cal.,  556:  Sacramento  and 
Feather  rivers,  Cal.,  557;  Napa  River,  Cal.,  558;  Petaluma  Creek,  Cal.,  Bom- 
boldt  Harbor  and  Bay,  Cal. ,  559;  removing  sunken  vessels  or  craft  obstructizig:  or 
endangering  navigation,  survey  of  San  Joaquin  River  and  Mormon  and  Stockton 
channels,  Cal.,  examinations  and  surveys,  561. 

In  the  charge  of  Maj.  W.  L.  Fisk  and  Capt.  Wm.  W.  Harts,  Corps  of 
Engineers— 

Port  Orford  Harbor,  Oreg.,  562;  Coquille  River,  Oreg.  (general  improvement), 
563;  Coquille  River,  Oreg.,  between  Coquille  and  Myrtle  Point,  665;  entrance  to 
Coos  Bay  and  Harbor,  Oreg.,  567;  harbor  at  Coos  Bay,  Oreg.  (dredgingOi,  568; 
Coos  River,  Oreg.,  570;  Umpqua  River,  Oreg..  571;  mouth  of  Siuslaw  Kiver, 
Oreg.,  572;  Alsea  River,  Oreg.,  Yaquina  Bay,  Oreg,,  574;  Yaquina  Bay,  Oro^., 
examination,  577;  Nestugga  River,  Oreg.,  Tillamook  Bay  and  Bar,  Oreg.,  578; 
Upper  Columbia  and  Snake  rivers,  Oreg.  and  Wash.,  580;  Columbia  River  at 
Three-mile  Rapids,  and  the  construction  and  equipment  of  a  boat  railway  from 
the  foot  of  The  Dalles  Rapids  to  the  head  of  the  Celilo  Falls,  Oreg.  and  Wash.. 
582;  canal  at  the  Cascades,  Columbia  River,  Oreg.,  584;  operating  and  care  of 
canal  and  locks  at  the  Cascades  of  the  Columbia  River,  Oreg.,  Columbia  River 
between  Vancouver,  Wash.,  and  the  mouth  of  Willamette  River,  586;  Clear- 
water River,  Idaho;  588;  examinations  and  surveys,  590. 

In  the  charge  of  Maj.  W.  L.  Fisk,  Corps  of  Engineers— 
Long  Tom  River,  Oreg.,  590;  Willamette  River  above  Portland,  and  Yamhill 
River,  Oreg. ,  591;  Columbia  and  Lower  Willamette  rivers  below  Portland,  Ore^., 
592;  Columbia  River,  Oreg., below  Tongue  Point,  594;  mouth  of  Columbia  River, 
Oreg.  and  Wash.,  Clatskanie  River,  Oreg.,  595;  Lewis  River,  Wash.,  596;  Cow- 
litz Kiver,  Wash.,  597;  gauging  waters  of  Columbia  River,  Oreg.  and  Wash., 
examinations  and  surveys,  598. 

In  the  charge  of  Capt.  Harrt  Taylor  and  Lieut.  Meriwether  L.  Walker, 
Corps  of  Engineers— 

Willapa  River  and  Harbor,  Wash..  599;  Grays  Harbor  and  bar  entrance,  Wash., 
600;  Chehalis  River,  Wash.,  602;  Puget  Sound  and  its  tributary  waters.  Wash., 
603;  harbor  at  Olympia,  Wash.,  605;  waterway  connecting  Puget  Sound  with 
lakes  Union  and  Washington,  606;  Everett  Harbor,  Wash.,  608:  Swinomisb 
Slough,  Wash.,  609;  Okanogan  River,  Wash,,  611;  Pend  Oreille  River,  Wash., 
Kootenai  River,  Idaho,  between  Bonners  Ferry  and  the  international  boundary 
line,  612;  Kootenai  River,  above  Jennings,  Mont.,  613;  Flathead  River,  Mont., 
surve3rs  and  examination,  614. 

EXAMINATIONS.  SURVEYS,  AND  CONTINGENCIES  OF  RIVERS  AND 

HARBORS 615 

SUPERVISION  OF  THE  HARBOR  OF  NEW  YORK 

Lieut.  Commanders  N.  J.  K.  Patch  and  John  C,  Fremont  and  Lieut. 
Edward  J.  Berwind,  U.  S.  N.,  Supervisors.... 616 

MISSISSIPPI  RIVER  COMMISSION 616 
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MISCELLANEOUS. 
BRIDGING  NAVIGABLE  WATERS  OF  fHE  UNITED  STATEa 

Under  authority  of  special  acta  of  Conare88,^{\)  Bridge  of  the  Mineral  Range 
Railroad  Company  across  Portage  Lake  between  Houghton  and  HancocK, 
Mich.,  (2)  bridge  of  Monroe  Connty,  Miss.,  across  Tombigbee  River,  (8;  bridge 
of  the  Pocahontas  Bridge  Company  across  Black  River  at  Focahontas,  Ark.,  (4) 
bridge  of  the  Choctaw  and  Memphis  Railroad  Company  acrops  Arkansas  River 
at  Little  Rock,  Ark.,  618;  (5)  bridge  of  the  Choctaw  and  Memphis  Railroad 
Company  across  Fonrche  LeFevre  River,  Ark.,  (6)  bridge  of  the  G^eorgia  and  Ala- 
bama Railway  Compan  v  across  Savannah  River,  Ga. ,  between  Hntchinsons  Island 
and  the  mainland,  (7)  bridge  of  the  Dnbunne  and  Dnnleith  Bridge  Company 
across  Mississippi  River  between  Dubaqne,  Iowa,  and  Dnnleith  (East  Dnbnqne) , 
m.,  (8)  bridges  of  the  Rutland  Canadian  Railroad  Companv  in  and  across  Lake 
Champlain  between  Colchester  and  South  Hero,  Grand  Isle  and  North  Hero, 
North  Hero  and  Alburg.  Vt.,  (9)  bridge  of  the  Grand  Trunk  Railway  Com- 
pany and  the  International  Bridge  Company  (international  bridge)  across  Niag- 
ara Kiver  at  Buffalo,  N.  Y.,  (10)  bridge  of  the  Shreveport  and  Red  River  Val- 
ley Railway  Company  across  Loggy  Bay  on,  La.,  (11)  bridge  of  the  Kansas  City 
and  Atlantic  Railway  Company  across  Missouri  River  at  Kansas  City,  Mo..  (12) 
bridge  of  the  New  York  and  New  Jersey  Bridge  Company  across  Hudson  River, 
(18)  bridge  of  the  Niagara  River  Bridge  and  Tunnel  Company  across  Niagara 
River  at  Grand  Island,  near  Buffalo,  N.  Y.,  619;  (14)  bridge  of  the  Coraopolis 
and  Sewickley  Bridge  Company  across  Ohio  River  at  Sewickley,  Pa.,  (15)  bndge 
of  the  city  of  Marietta  across  Muskingum  River  at  Marietta,  Ohio,  (10)  bridge 
of  the  Texarkana  and  Fort  Smith  Railroad  Company  across  Red  River,  near 
Texarkana,  Ark.,  620. 

Under  authority  of  State  law»,—0.)  Bridge  of  the  San  Francisco  and  San  Joaquin 
Valley  Railway  Company  across  San  Joaquin  River,  near  Stockton,  Cal..  (2) 
bridge  of  the  Chicago  and  Northwestern  Railway  Company  across  Fox  River 
at  Oshkosh,  Wis.,  (8)  bridge  of  Dyer  County,  Tenn.,  across  South  Fork  of 
Forked  Deer  River,  at  Yellow  Bluff,  (4)  bridge  of  the  city  of  Cambridge,  Mass., 
across  Charles  River  between  Boston  and  Cambridge,  Mass.,  (5)  bridge  of  the 
Chicago,  Milwaukee  and  St.  Paul  Railway  (Company  across  North  Branch  of 
Chicago  River  near  Clyboum  Place,  Chicago,  111.,  (6)  bridge  of  the  Wappoo 
Bridge  Company  across  Wappoo  Cut,  between  St.  Andrews  Parish  and  James 
Island,  S.  C,  620;  (7)  bridge  of  the  Portland  and  Cape  Elizabeth  Railway  Com- 
pany across  Portland  Harbor,  Me.,  (8)  bridge  of  Lorain  County,  Ohio,  across 
BlacR  River  at  Lorain,  Ohio,  (9)  bridge  of  the  San  Francisco  and  San  Joaquin 
Valley  Railway  Company  across  Middle  River,  Cal.,  (10)  bridge  of  the  San 
Francisco  and  San  Joaquin  Valley  Railway  Company  across  Old  River,  Cal., 
(11)  bridge  of  the  Walkerton  and  Mattaponi  Bridge  (jompany  across  Mattaponi 
River  at  Walkerton,  Va.,  (12)  bridge  of  the  city  of  Milwaukee,  Wis.,  across 
Milwaukee  River  at  Huron  street.  (13) bridge  of  Clay  County,  W.  Va.,  across 
Elk  River  at  Clay,  (14)  bridge  of  the  Brooklyn  and  Jamaica  Bay  Turnpike  Com- 
pany across  Beach  Channel,  Jamaica  Bay,  at  Rockaway  Beach,  N.  Y.,  (15) 
bridge  of  the  city  of  Milwaukee,  Wis.,  across  Kinnickinnic  River  at  Lincoln 
avenne,  (16)  bridge  of  the  Chicago  and  Northwestern  Railway  Company  across 
Embarrass  River  at  New  London,  Wis.,  (17)  bridge  of  the  Chicago,  Milwaukee 
and  St.  Paul  Railway  Company  across  Fox  River  at  Omro,  Wis..  (18)  bridge  of 
the  city  of  Oshkosh,  Wis.,  across  Sawyer  CJreek,  (19)  bridge  of  the  N^orfolk and 
Atlantic  Terminal  Company  across  Tanners  Oeek  near  Norfolk,  Va.,  (20)  bridges 
of  the  town  of  Phippsburg,  Me.,  across  Morse  and  Sprague  rivers,  621;  (21) 
bridge  of  the  Cleveland,  Cincinnati.  Chicago  and  St.  Louis  Railway  Company 
across  Cuyahoga  River  at  Cleveland,  Ohio,  (22)  bridge  of  the  Maine  Central 
Railroad  Company  across  Mill  Creek  at  Thomastcn,  Me.,  (28)  bridge  of  the 
Chicago  Terminal  Transfer  Railway  across  South  Branch  of  Chicago  River 
sontb  of  Taylor  street,  Chicago,  111.,  (24)  bridge  of  the  Pittsburg,  Cincin- 
nati. Chicago  and  St  Lonis  Railway  Company  across  Little  Calumet  River 
at  Riverdale.  111.,  (25)  bridge  of  the  Chicago  and  Northwestern  Railway  Com- 
pany across  Manitowoc  River  at  Manitowoc,  Wis.,  (26)  bridge  of  the  citjrof 
Chicago  across  South  Branch  of  Chicago  River  at  Taylor  street,  (27)  bndge 
of  the  Southern  Branch  Drawbridge  Companv  across  South  Branch  of  Eliza- 
beth River,  V  a.,  (28)  bridge  of  the  Lynn  and  boston  Railroad  Company  across 
Saugns  River  between  Saugus  and  Lynn,  Mass.,  (29)  bridge  of  the  Metropolitan 

Park  Commission  of  Massachusetts  across  Saugus  River,  Mass.,  (30)  bridge  of 
the  city  of  Algoma,  Wis.,  across  Ahnapee  River,  (81)  bridge  of  Lake  County, 

across  Grand  River,  Ohio,  (32)  bridge  of  the  R.  Martin  Sugar  Company,  Limited, 
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across  Bayou  Teche  at  Ruth  Plantation,  St.Martin  Parish,  La.,  (88)  brid^res  <rf 
the  Southern  Pacific  Railroad  Company  across  Pacheco,  Albambra,  and  Cordelia 
sloughs,  Cai.«  (84)  bridge  of  the  Calumet  Western  Railway  Company  across  Calu- 
met River  near  (Chicago,  111.,  (35)  bridge  of  King  William  County,  Va..  aoroes 
Pamunkey  River  at  New  Castie  Ferry,  622;  (36)  bridge  of  King  County,  Wash., 
across  White  River  near  Orillia,  (37)  bridge  of  the  Lockport  Bridge  Stock  Com- 
pany across  Bayou  Lafourche  at  liockport.  La.,  (38)  bridge  of  the  Rapid  Rail^ray 
Company  across  Belle  RiveratMarine  City.Mich.,  (39)  bridgeof  the  Rapid  Rail- 
way Company  across  Pine  River  at  St.  Clair«  Mick,  (40)  bridge  of  Tuscaloosa 
County ,  A  la. ,  across  Warrior  River  at  Fosters  Ferry,  (41 )  bridge  of  Colusa  Con  n  ty, 
Cal.,  across  Sacramento  River  at  Colusa,  (42)  bridgeof  the  Jacksonville,  Tampa 
and  Key  West  Railway  Company  across  Rice  Creek,  Florida,  (48)  bridgeof  the  De- 
troit and  Northern  Railway  Company  across  Belle  River  at  Marine  City,  Micb. , 
(44)  bridge  of  Stanislaus  and  Merced  counties.  Cal.,  across  San  Joaquin  River  at 
Hills  Ferry,  (45)  bridge  of  the  Richmond,  Petersburg  and  Carolina  Railroad 
Company  across  James  River  at  Richmond,  Va. ,  (46)  bridge  of  Morgan's  Lfou- 
isiana  and  Texas  Railroad  and  Steamship  Company  across  Bayou  Lafonrctie 
La.,  (47)  bridge  of  the  Chicago,  Indianapolis  and  Louisville  Railway  Company 
across  Calumet  River  at  Hammond,  Ind. ,  (48)  bridge  of  the  South  Bound  Railroad 
Company  across  Congaree  River  near  Columbia,  S.  C. ,  (49)  bridge  of  the  Streator 
and  Clinton  Railroad  Companv  across  Illinois  River  near  Marquette,  III.,  (50) 
bridge  of  the  city  of  Boston,  Mass.,  across  Mystic  River  (Maiden  Bridge),  (51) 
bridgeof  Newcastle  County,  Del.«  across  Brandy  wine  River  at  Wilmington,  623. 
Alterations, — (t)  Bridge  of  the  New  York,  New  Haven  and  Hartford  Railroad 
Company  across  Sakonnet  River  at  Tiverton,  R.  I.,  (2)  bridge  of  the  Charleston 
and  Western  Carolina  Railroad  Company  across  Savannah  River  near  Auguata, 
Ga.,  (8)  bridge  of  the  Chicago  and  West  Michigan  Railway  Company  across 
Kalamazoo  River  at  New  Richmond ,  Mich. ,  (4)  bridge  of  Anne  Arundel  County, 
Md.,  across  Stone  House  Cove,  Curtis  Bay,  624. 

BRIDGES  OBSTRUCTING  NAVIGATION. 

(1)  Bridges  of  Tyrrell  County,  N.  C,  across  Scuppemong  River,  (2)  bridge  of 
Charleston  and  Colleton  counties,  S.  C,  across  Rantowles  Creek,  (8)  bridge  of 
the  Charleston  and  Western  Carolina  Railway  Company  across  Savannah  &ver 
near  Augusta.  Ga. ,  (4 )  bridge  of  the  Jacksonville  and  Atlantic  Railway  Company 
acrosM  Pablo  (!)reek,  Florida.  (5)  bridge  of  the  Jacksonville,  Mayport  and  Pablo 
Railway  Company  across  Pablo  Creek,  Florida,  (6)  bridge  of  Duval  County,  Fla., 
across  Pablo  Creek,  (7)  bridge  of  the  Chicago  and  West  Michigan  Railway  Com- 
pany across  Kalamazoo  River  at  New  Richmond,  Mich.,  625;  (8)  bridge  of  Anne 
Arundel  County,  Md.,  across  Stone  House  Cove,  Curtis  Bay,  626. 

BRIDGES  AT  WASHINGTON,  D.  C. 
In  the  charge  of  Lieut.  Col.  Chas.  J.  Allen,  Corps  of  Enoineer&— 
Repair  of  the  Aqueduct  Bridge  across  Potomac  River,  626;  memorial  bridge,  627. 

MAINTENANCE   AND   REPAIR   OF   WASHINGTON  AQUEDUCT,  AND 

INCREASING  AND  INVESTIGATING  THE  WATER 

SUPPLY  OF  WASHINGTON,  D.  C. 

In  the  charge  of  Lieut.  Col.  A.  M.  Miller,  Corps  of  Engineers,  and  Maj. 
Theo.  a.  Bingham,  Corps  of  Engineers,  Colonel,  U.  S.  A.— 

Washington  Aqueduct,  627;  increasing  and  investigating  the  water  supply  of 
Washington,  D.C.,  629,631. 

PUBLIC  BUILDINGS  AND  GROUNDS  AND  WASHINGTON  MONUMENT, 
DISTRICT  OF  COLUMBIA. 

In  the  charge  OF  CoL.  Theo.  A.  Bingham,  U.  S.  Army. 632 

NORTHERN  AND  NORTHWESTERN  LAKES 638 

YELLOWSTONE  NATIONAL  PARK,  INCLUDING  THE  CONSTRUCTION, 
REPAIR,  AND  MAINTENANCE  OF  ROADS  AND  BRIDGES. 

In  the  charge  of  Capt.  Hiram  M.  Chittenden,  Corps  of  Engineers...  687 
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MAPS 640 

MILITARY  ROAD  FROM  FORT  WASHAKIE  TO  MOUTH  OF  BUFFALO 
FORK  OF  SNAKE  RIVER.  WYO. 

Ik  the  chakob  of  Capt.  J.  C.  Sanford,  Corps  of  Engineers 640 

MONUMENT  TO  SERGEANT  CHARLES  FLOYD. 

In  thb  charoe  of  Capt.  J.  C.  Sanford,  Corps  of  Engineers 641 

OFFICEIBS  ON  DUTY  IN  OFFICE  OF  THE  CHIEF  OF  ENGINEERS..  641 

FORTIFICATIONS,   ETC. 

APPENDIX  No.  1. 
REPORT  OF  THE  BOARD  OF  ENGINEERS 645 

APPENDIX  No.  2. 
REPORT  OF  THE  BOARD  ON  TORPEDO  SYSTEM 649 

APPENDIX  No.  3. 
REPORT  OF  MAJ.  JOHN  G.  D.  KNIGHT,  CORPS  OF  ENGINEERS. 

Post  of  Fort  Totten,  N.  Y.,  651;  United  States  Engineer  School,  653;  Battalion  of 
Engineers,  657;  Engineer  Depot,  660;  equipment  of  engineer  troops,  664;  state- 
ment of  funds,  676;  estimates,  681. 

APPENDIX  No.  4. 

FORTIFICATIONS,  FISCAL  YEAR  1898-99. 

(A)  Coasts  of  Maine  and  New  Hampshire.  (In  the  charge  of  Majs.  R.  L. 
Hoxie  and  S.  W.  Roeesler,  Corps  of  Engineers.)— 685. 

(B)  Boston  Harbor,  Mass.  (In  the  charge  of  Cols.  Chas.  R.  Snter  and  S.  M. 
Mansfield,  Corps  of  Engineers.)— 709. 

(C)  Southeast  Coast  of  Massachusetts  and  Rhode  Island  at  New  Bedford, 
Mass.,  and  Newport,  R.  I.  (In  the  charge  of  Maj.  D.  W.  Lockwood,  Coi-ps  of 
Engineers. )— 724. 

(D)  Eastern  Entrance  to  Long  Island  Sound  and  Coast  of  Connecticut. 
(In  the  charge  of  Maj.  Smith  S.  Leach,  Corps  of  Engineers.) —747. 

(£)  New  York,  N.  Y.  (In  the  charge  of  Majs.  H.  M.  Adams  and  John  G.  D. 
SjDight.  Corps  of  Engineers.)— 762. 

(F)  Delaware  River.  N.  J.,  Pa.,  and  Deu  (Inthecharge  of  Lieut.  Col.  C.  W. 
Raymond.  Corps  of  Engineers.)- 782. 

(G)  Baltimore,  Md.  (In  the  charge  of  Col.  Peter  C.  Hains  and  Lieut.  Charles 
W.  Kutz,  Corps  of  Engineers.)— 805. 

(H)  Washington,  D.  C.    (In  the  charge  of  Lieut.  Col.  Chas.  J.  Allen,  Corps  of 

Engineers. )— 822. 
(I)  Hampton  Roads,  Va.    (In  the  charge  of  Maj.  Thos.  L.  Casey,  Corps  of 

Engineers.)- 884. 
(J)  Coast  of  North  Carolina.     (In  the  charge  of  Capts.  W.  E.  C*raighill  and 

B.  W.  Van  C.  Lucas,  Corps  of  Engineers. )— 845. 
(K)  Coast  of  South  Carolina.    (In  the  charge  of  Maj.  E.  H.  Ruffner,  Corps  of 

Engineers. )~  859. 
(L)  Coast  of  Georgia.    (In  the  charge  of  Capt.  Cassius  E.  Gillette,  Corps  of 

Engineers.)— 870. 
(M)  Cumberland  Sound,  Ga.  and  Fla„  East  Coast  of  Florida,  and  Key 

W^T,  Fla.    (In  the  charge  of  Lieut  Col.  W.  H.  H.  Benyaurd  and  Capts.  Caa- 

siiia  £.  Qilletie  and  C.  H.  McEinstry,  Corps  of  Engineers.)— 88a. 
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(N)  Tampa  Bay,  Pla.    (In  the  charge  of  Lieut  Col.  W.  H.  H.  Beny-anrd  and 

Capt.  Henry  Jervey,  Corpe  of  Engineers.) — 899. 
(O)  Fensacola,  Fla.    (In  the  charge  of  Maj.  F.  A.  Mahan  and  Capt.    O.  A.  F. 

FlMfler,  C>)rpB  of  Engineers.)— 914. 
(P)  MOBILE  AND  MISSISSIPPI  SouND.    (In  the  charge  of  Maj.  Wm.  T.   KosBell, 

Corps  of  Engineers.)— 924. 
(Q)  New  Orleans,  La.,  and  Sabine  Pass,  Tex.    (In  the  charge  of  Maj.  Jaznes 

B.  Quinn,  Corps  of  Engineers.)— 934. 
(B)  Qalveston,  Tex.    (in  the  charge  of  Maj.  James  B.  Qninu  and  Capt.  C.  S. 

Bich6,  Corps  of  Engineers.)— 951. 
(S)  Lake  Ports.     (In  the  charge  of  Col.  J.  W.  Barlow,  Lieut  Cols.  Q.  J.  Ly  decker 

and  A.  M.  Miller,  Maj.  Thomas  W.  Symons,  and  Capt.  Graham  D.  Fitcli,  Oorps 

of  Engineers.)— 974. 
(T)  San  Dieqo,  Cal.    (In  the  charge  of  Maj.  Chas.  E.  L.  B.  Davis  and    Capt. 

James  J.  Meyler,  Corps  of  Elngineerf*.)— 975. 
(U)  San  Francisco,  Cal.     (In  the  charge  of  Cols.  Chas.  R.  Snter  and   S.   M. 

Mansfield  and  Majs.  W.  H.  Heaer  and  Chas.  E.  L.  B.  Davis,  Corps  of   JE^n^- 

neers.)— 980. 
(V)  Mouth  of  Columbia  River,  Oreo,  and  Wash.     (In  the  charge  ot   Maj- 

W.  L.  Fisk,  Corps  of  Engineers.)— 993. 
(W)  PuGET  Sound,  Wash.     (In  the  charge  of  Capt.  Harry  Taylor  and  Xjieat. 

Meriwether  L.  Walker,  Corps  of  Engineers.)— 1005. 


RIVERS  AND   HARBORS. 

APPENDIX  A. 
REPORT  OF  MAJ.  S.  W.  ROESSLER,  (X)RPS  OF  ENGINEERS. 

Improvements.— Lubec Channel, Me.,  1018;  MoosabecBar,  Ma,  1019;  Narragna«ra0 
River,  Me.,  1021;  breakwater  from  Mount  Desert  to  Porcupine  Island,  Bar  Har- 
bor, Me.,  1022;  harbor  at  Sullivan  Falls,  Me.,  1023;  Union  River,  Me.»  1024;  Ba^ra- 
duce  River.  Me. ,  1031 ;  Penobscot  River,  Me. ,  1032;  harbor  at  Rockland,  Me. ,  1034; 
Carvers  Harbor,  Vinalhaven,  Me.,  1037;  Georges  River,  Me.,  1038;  Kennebec 
River,  Me.,  1039;  Sasanoa  River.  Me.,  1040;  Portland  Harbor,  Me.,  1041;  Saco 
River,  Me.,  1043;  harbor  at  Cape  Porpoise,  Me.,  1045;  Cocheco  River,  N.  H.,  1046; 
harbor  of  refuge  at  Little  Harbor,  N .  H. ,  1 047 ;  Exeter  River.  N.  H. ,  1048;  remor- 
ing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  1049. 

Survey,- Cape  Porpoise  Harbor,  Me.,  1050. 

APPENDIX  B. 

REPORT  OF  COL.  CHAS.  R.  SUTER,  CORPS  OF  ENGINBBBS. 

Improvements.— Nevirburyport  Harbor,  Mass.,  1068;  Merrimac  River,  Mass.,  1060; 
Powow  River,  Mass.,  1061;  Essex  River,  Mass.,  1063;  harbor  of  refuge,  Sandy 
Bay,  Cape  Ann,  Mass.,  1064;  harbor  at  Gloucester,  Mass.,  1066;  harbor  at  Man- 
chester, Mass.,  1068;  sea  wall  at  Marblehead,  Mass.,  1069;  harbor  at  Ljrnn, 
Mass.,  1070;  Mystic  and  Maiden  rivers,  Mass..  1071;  Mystic  River,  Mass.,  below 
mouth  of  Island  End  River,  1073;  harbor  at  Boston,  Mass.,  1074;  Town  River, 
Mass.,  1080;  Weymouth  River,  Mass.,  1081;  harbor  at  Scituate,  Mass.,  1083; 
Duxbury  Harbor,  Mass.,  1085;  harbor  at  Plymouth,  Mass.,  1086;  harbor  at 
Provincetown,  Mass.,  1090;  harbor  at  Chatham,  Mass.,  1093;  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  1094. 

Survey.— Mystic  River,  Boston,  Mass.,  1096. 

Harbor  Lines.— Charles  River,  around  United  States  navy-yard,  at  Boston, 
Mass.,  1098;  Charles  River,  at  Cambridge  and  Boston,  Mass.,  1100. 

APPENDIX  C. 
REPORT  OP  MAJ.  D.  W.  LOCKWOOD,  CORPS  OF  ENQINEERa 

Improvements.— -Harbor  of  refuge  at  Hyannis,  Mass.,  1104;  harbor  of  refuge  at 
Nantucket,  Mass.,  1106;  Vineyard  Haven  Harbor,  Mass.,  1109;  Woods  Hole 
Channel,  Mass.,  1111;  New  Bedford  Harbor,  Mass.,  1114;  Canapitsit  Channel, 
Mass.,  1117;  Taunton  River,  Mass.,  1118;  Sakonnet  River,  R.  I.,  1120:  Sakonnet 
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Point  Harbor,  R.  L,  1122;  Pawtucket  River,  R.  I.,  1128;  Providence  River  and 
Narraganaett  Bay,  R.  I.,  1125;  Green  Jacket  Slioal,  Providence  River,  R.  L, 
1127;  Wickford  Harbor.  R.  I.,  1129;  FaU  River  Harbor,  Mass.,  1180;  Newport 
Harbor,  R.  I.,  1132;  harbor  of  refnge  at  Point  Judith.  R.  I.,  1185;  entrance  to 
Point  Jndith  Pond,  R.  I.,  1188;  harbor  of  refnge  at  Block  Island,  R.  I.,  1139; 
Gr^t  Salt  Pond,  Block  Island,  R.  L,  1141;  removing  sunken  vessels  or  craft 
obetrncting  or  endangering  navigation,  1144. 
Hjlbbor  Linbs. — Narragansett  Bay  on  the  eastern  shore  of  Conanicut  Island,  at 
Jamestown*  B.  L,  1146. 

APPENDIX  D. 

REPORT  OF  MAJ.  SMITH  S.  LEACH,  CORPS  OP  ENGINEERS. 

IMPROVSMSNTS. — Pawcatuck  River,  R.  I.  and  Conn.,  1149;  harbor  of  refuge  at 
Stonin§^n,  Conn.,  1152;  Mystic  River,  Conn.,  1158;  Thames  River,  Conn.,  1155; 
Connecticiit  River  below  Hartford,  Conn.,  1158;  harbor  of  refuge  at  Duck  Island, 
Conn. ,  1161 ;  New  Haven  Harbor,  Conn. ,  1162;  breakwaters  at  New  Haven,  Conn., 
1165;  Honsatouic  River,  Conn.,  1106;  Bridgeport  Harbor,  Conn.,  1168;  Saugatuck 
River  and  Westport  Harbor,  Conn.,  1177;  Norwalk  Harbor,  Conn.,  1178;  Five- 
mile  River  Harbor,  Conn.,  1180;  Stamford  Harbor, Conn.,  1182;  harbor  atCoscob 
and  Mianna  River,  Conn.,  1184;  Greenwich  Harbor,  Conn.,  1186. 
SunvEY.— Bridgeport  Harbor,  Conn.,  1187. 

Hakbok  Lines. — ^Thames  River  at  New  London,  Conn.,  1189;  Bridgeport  Harbor, 
Conn.,  U9^;  £Torwalk  Harbor,  Conn.,  1202. 

PART   II. 

APPENDIX  E. 
REPORT  OP  LIEUT.  COL.  W.  H.  H.  BBNYAURD,  CORPS  OF  ENGINEERa 

IMBOVEMKNTS.— Port  Chester  Harbor,  N.  Y.,  1208;  Mamaroneck  Harbor,  N.  Y., 
1210;  Larchmont  Harbor,  N.  Y.,  1313;  East  Chester  Creek,  N.  Y.,  1215;  Bronx 
River.N.  Y.,1217;  MattituckHarbor.N.  Y.,  1219;  Port  Jefferson  Harbor,  N.  Y., 
1220;  Huntington  Harbor,  N.  Y.,  1223;  Glencove  Harbor,  N.  Y.,  1235;  Flushing 
Bay,  N.  Y.,  1237;  Bast  River  and  Hell  Gate,  N.  Y.,  1229;  Harlem  River,  N.  Y., 
1232;  Newtown  Creek,  N.  Y.,  1239;  Wallabout  Channel,  N.  Y.,  1242;  Canarsie 
Bay,  N.  Y.,  1245;  Browns  Creek,  Sayville,  Long  Island,  N.  Y.,  1247;  Patcho^ue 
River,  N.  Y. ,  1240;  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  1251. 

Survey.— Wallabout  Channel,  N.  Y.,  1251. 

EAJtBOR  Lines.— East  River  at  Rikers  Island,  N.  Y.,  1254;  East  River  at  Oak 
Point,  New  York,  N.  Y.,  1255;  East  River,  between  East  Twenty-third  and 
East  Twenty-fourth  streets.  New  York,  N.  Y.,  1258. 

APPENDIX  F. 
REPORT  OP  MAJ.  H.  M.  ADAMS,  CORPS  OP  ENGINEERS. 

Improvkmknts.— New  York  Harbor.  N.  Y.,  1261;  Bay  Ridge  Channel,  the  trian- 
gular area  between  Bay  Ridge  and  Red  Hook  channels,  and  Red  Hook  and  But- 
termilk channels,  New  York  Harbor,  1266;  Gowanus  Creek  Channel,  N.  Y., 
1274;  removing  sunken  vessels  or  craft  obstrncting  or  endangering  navigation, 
1276, 

SUBVSY.— East  Channel,  New  York  Harbor,  from  the  Narrows  to  the  sea,  1279. 

APPENDIX  G. 

REPORT  OF  COL.  J.  W.  BARLOW,  CORPS  OP  ENGINEERa 

Improvbmbntb.— Harbor  at  Burlington,  Vt.,  1289;  Otter  Creek,  Vt.,  1291;  Nar- 
rows of  Lake  Champlain,  N.  Y.  and  Vt.,  1292;  Hudson  River,  N.  Y.,  1293;  har- 
bor at  Saugerties,  N.  Y.,  1299;  harbor  at  Rondout,  N.  Y.,  1300;  harbor  at  Peeks- 
kill,  N.  Y.,  1301;  Passaic  River,  N.  J.,  1303;  channel  between  Staten  Island  and 
New  Jersey,  1304;  Elizabeth  River,  N.  J.,  1305;  Raritan  River,  N.  J.  1306; 
South  River,  N.  J.,  1307;  Raritan  Bay,  N.  J.,  1308;  Matawan  Creek,  N.  J.,  1309; 
harbor  at  Ke\-port,  N.  J.,  1810;  Shoal  Harbor  and  Compton  Creek,  N.  J.,  1312; 
Shrewsbury  River,  N.  J.,  1313;  Manasquan  River,  N.  J.,  1314;  removing 
lunken  vessels  or  craft  obstructing  or  endangering  navigation,  1815. 
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APPENDIX  H. 

REPORT  OP  LIEUT.  COL.  C.  W.  RAYMOND,  CORPS  OF  ENQINEERSw 

Improvements.— Delaware  River,  N.  J.  and  Pa.,  1817;  harbor  between  Philadel- 
phia, Pa.,  and  Camden,  N.  J..  1328;  Schuylkill  River,  Pa.,  1839;  lee  barbor  al 
Marcoshook,  Pa.,  iron  pier  in  Delaware  Bay,  near  Lewes,  Del.,  1844;  I>elaware 
Breakwater,  Del.,  1845;  harbor  of  refnge,  Delaware  Bay,  Del.,  ISi!^;  Xtancocs 
River, N.  J.,  1356;  AUoway  Creek, N.  J.,  1858;  Cooper  Creek,  N.  J.,  13«0;  Ooehen 
Creek,  N.  J.,  1362;  Mantua  Creek,  N.  J.,  1364;  removing  sunken  vesselB  or  cr^ 
obstructing  or  endangering  navigation,  1867. 

APPENDIX  I. 

REPORT  OP  WM.   P.  SMITH,   UNITED  STATES  AGENT,  HSJLJOR    OF 
ENGINEERS,  UNITED  STATES  ARMY,  RETIRED. 

Improvements.— Wilmington  Harbor,  Del.,  1869;  Appoquinimink  River,  DeL, 
1374;  Smyrna  River,  Del.,  1376;  Murderkill  River,  Del.,  1878;  Mispillion  River, 
Del. ,  1379;  Broadkihx  River,  Del. ,  1380 ;  inland  waterway  from  Chincoteasne  B»y, 
Va.,  to  Delaware  Bay,  at  or  near  Lewes,  Del.,  1881;  Susquehanna  River,  above 
and  below  Havre  de  Grace,  Md.,  1382;  Chester  River,  Md.,  from  Cmmpton  to 
Jones  Landing,  1383;  Choptank  River,  Md.,  1884;  La  Trappe  River,  Md..  1980; 
Warwick  River,  Md.,  1887;  Broad  Creek  River,  Del.,  1889;  Nanticoke  River, 
Del.  and  Md.,  1391;  Wicomico  River,  Md.,  1392;  Manokin  River,  Md.,   13^ 
Pocomoke  River,  Md.,  below  Snow  Hill,  1395;  Queenstown  Harbor,  Md.,  Rock"- 
hall  Harbor  and  inner  harbor,  at  Rockhall,  Md.,  1397;  removing  sunken  vessels 
or  craft  obstructing  or  endangering  navi^tion,  1898. 

Harbob  Limes.— Annemessex  River,  at  Crisfield,  Md.,  1899. 

APPENDIX  J. 
REPORT  OP  COL.  PETER  C.  HAENS,  CORPS  OP  ENGINEERS. 

lMPBOVEMBNTS.~Patapsco  Rlvor  and  channel  to  Baltimore,  Md.,  1405;  channel  to 
Curtis  Bay,  in  Patapsco  River,  Baltimore  Harbor,  Md.,  1409;  harbor  of  south- 
west Baltimore  (Spring  Garden) ,  Md. ,  removing  sunken  vessels  or  craft  obstruct- 
ing or  endangering  navigation,  1410. 

Habbob  Lines. —Patapsco  River,  at  Sparrows  Point,  Md.,  1410. 

APPENDED  K. 
REPORT  OP  LIEUT.  COL.  CHAS.  J.  ALLEN,  CORPS  OP  ENGINEBBS. 

Impbovbmbnts.— Potomac  River  at  Washington,  D.  C,  1413;  Potomac  River  below 
Washington,  D.  C,  1419;  Occoquan  Creek,  Va.,  1421;  Aquia  Creek,  Vs.,  Nomini 
Creek,  Va.,  1423;  Lower  Macbodoc  Creek,  Va..  1424;  Rappahannock  River.  Va.. 
1425;  Urbana  Creek,  Va..  1428;  harbor  at  Milford  Haven,  Va.,  1429;  York  River, 
Va.,1431;  Mattaponi  River,  Va.,  1433;  Pamunkey  River,  Va.,  1435;  James  River, 
Va.,  1436;  protection  of  Jamestown  Island,  Va.,  1440;  removing  sunken  vessels 
or  craft  obstructingor  endangering  navigation,  1442. 

SuBVEY.—Anacostia  River,  D.  C,  1443. 

Habbob  Lines.— Potomac  River  at  Washington,  D.  C,  1468. 

APPENDIX  L. 
REPORT  OP  MAJ.  THOS.  L.  CASEY,  CORPS  OP  ENGINEERS. 

Impbovbments.— Harbor  at  Norfolk  and  its  approaches,  Va.,  1471;  Elizabeth 
River,  Va.,  1478;  Western  Branch  of  Elizabeth  River,  Va.,  1474;  Nansemond 
River,  Va.,  1475;  Appomattox  River,  Va.,  1476;  harbor  at  Cape  Charles  City, 
Va.,  1478;  Nandua  Creek,  Va.,  1479;  inland  water  route  from  Norfolk,  Va.,tothe 
sounds  of  North  Carolina,  1480;  inland  water  route  from  Norfolk,  Va.,  to  Albe- 
marle Sound,  N.  C,  through  Currituck  Sound,  1481;  Edenton  Bay,  N.  C,  1482; 
Roanoke  River,  N.  C,  1483;  Pasquotank  River,  N.  C,  removing  sunken  vessels 
or  craft  obstructing  or  endangering  navigation,  1484. 

SuBVST.— Deep  Creek  Branch,  Elizabeth  River,  Va.,  148(k 
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APPENDIX  M. 

CtlCPORT  OP  CAPT.  B.  W.  VAN  C.  LUCAS,  CORPS  OP  ENQINEBRa 

lMX*sto^v^RMRNTS.— Ocraooke  Inlet,  N.  C,  1487;  Fishing  Creek,  N.  C.  1489;  Pamlico 

a«^^  Tar  rivers,  N.  C,  1490;  Con tentnia Creek, N.  C,  1492;  Trent  River,N.  C,  1498; 

"t^enae  River,  N.  C,  1495;  inland  waterway  between  Newbem  and  Beaufort, 

"N.  C,  via  Clnbfoot,  Harlowe,  and  Newjwrt  rivers,  1497;  harbor  at  Beaufort, 

1^.  O..  1498;  inland  waterway  between  Beanfort  Harbor  and  New  River,  N.  C, 

1499;  New  River,  N.  C,  1501;  Black  River,  N.  C,  1502;  Northeast  (Cape  Fear) 

River,  N.  C,  1504;  Cape  Fear  River  above  Wilmington,  N.  C,  1505;  Cape  Fear 

River  at  and  below  Wilmington,  N.  C,  1507:  Town  Creek,  Brnnswick  County, 

1^.  0«  1515;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navi- 

Satioai,  1516. 

APPENDIX  N. 


REPORT  OF  MAJ.  E.  H.  RUFFNBR,  CORPS  OF  BNQlNEERa 

Impbovembwts.— Waccamaw  River,  N.  C.  and  S.  C,  1617;  Little  Pedee  River, 

S.  C,  1521;  Qreat  Pedee  River,  8.  C,  1523;  Georgetown  Harbor,  8.  C,  1526 

Winyah  Bay,  a  C,  1527;  Santee  River,  S.  C,  1532;  Wateree  River.  S.  C,  1586 

Congaree  River,  S.  C,  1539;  Congaree  River,  S.  C,  from  Qervais  Street  Bridge,, 

Oolnnibia,  to  Qranby,  harbor  at  Charleston,  including  Sullivan  Island  and  Mount 

Pleasant  shore,  S.  C,  1542;  Wappoo  Cut,  S.  C,  1546;  Beaufort  River,  S.  C, 

1548;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation, 

1550. 

Sub VBT.— Entrance  to  Charleston  Harbor,  S.  C,  1551. 


APPENDIX  O. 

REPORT  OF  CAPT.  CASSIUS  E.  QILLETTB,  CORPS  OF  ENQINEBRa 

Improvements.— Savannah  Harbor,  Qa.,  1559;  Savannah  River  between  Augusta 
and  Savannah,  Qa.,  1567;  Savannah  River  above  Augusta,  Qa.,  1571;  Doboy  Bar, 
Qa.,  1578;  Darien  Harbor,  Qa.,  1574;  Altamaha  River,  Qa.,  1578;  Oconee  River, 
GkL,  1580;  Ocmulgee  River,  Qa.,  1582;  Brunswick  Harbor,  Qa.,  1585;  inside 
water  route  between  Savannah,  Qa,,  and  Femandina,  Fla.,  1590;  removing 
sunken  vessels  or  oraft  obstructing  or  endangering  navigation,  1592. 

APPENDIX  P. 
REPORT  OP  CAPT.  C.  H.  MoKINSTRY,  CORPS  OF  ENQINEERa 

lMFBOVKMBNTS.~Cumberland  Sound,  Gkt.  and  Fla..  1593;  St  Johns  River,  Fla., 
from  Jacksonville  to  Che  ocean,  1597;  St.  Johns  River  at  Orange  Mills  Flats, 
Fla.,  1600;  Volusia  Bar.  Fla.,  1602;  Ocklawaha  River,  Fla.,  1603;  St.  Augustine 
Harbor,  Fla.,  1607;  Indian  River,  Fla.,  1608;  harbor  at  Key  West,  Fla.,  and 
entrance  thereto,  1610;  removing  the  water  hyacinth  from  Florida  waters,  1612; 
dredge  for  river  and  harbor  improvements,  Fla. ,  1613. 

Survey.— Removing  water  hyacinths  from  navigable  waters  of  Florida  and 
Louisiana,  1618. 

APPENDIX  Q. 

REPORT  OF  CAPT.  HENRY  JERVEY.  CORPS  OF  ENQINEERS. 

Improvements.— Caloosahatchee  River,  Fla.,  1625;  Charlotte  Harbor  and  Pease 
Creek.  Fla.,  1626;  Sarasota  Bay,  Fla.,  1629;  Manatee  River.  Fla.,  1630;  Tampa 
Bay,  Fla.,  1632;  Hillsboro  Bay,  Fla..  1635;  Anclote  River,  Fla.,  Withlacoochee 
River,  Fla.,  1638;  Suwanee  River,  Fla.,  1639. 

Survey. — ^Tampa  Bay,  Fla.,  from  Port  Tampa  to  mouth  of  bay,  in  Qulf  of. 
Mexico  1640. 

Harbor  Limss.— Hillsboro  River  at  Tampa,  Fla.,  1643. 
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APPENDIX  R, 
REPORT  OP  CAFT.  C.  A.  F.  FLAGLER,  CORPS  OP  ENaiNlBKBS. 

lMPROYBMBNTS.--Carrabelle  Bar  and  Harbor,  Fla.,  1647;  Apalachicola  Bay,  Fte^l 
1649;  Apalachicola  River,  the  Cat-off,  and  lower  Chipola  River,   F1&.,  165^1 
npper  Cnipola  River,  Fla.,  from  Marianna  to  its  month.  1655;  Flint  River,  6a.,,] 
1657;  Chattahoochee  River,  Qa.  and  Ala.,  1660;  Choctawhatchee  River,  FIa.  ani  I 
Ala.,  1664;  La  Grange  Bayou,  Fla.,  inclnding  Holmes  River,  from  Vernon  tol 
its  month,  1666;  Pensacola  Harbor,  Fla.,  1668;  Blackwater  River,  F1&.,   1673; 
Escambia  and  Conecuh  riyers.  Fla.  and  Ala.,  1674;  Alabama  River,  JLLa,,  1678; 
Coosa  River,  Ga.  and  Ala.,  1682;  operating  and  care  of  canals  and  other  'works 
of  navigation  on  Coosa  River,  G&.  and  Ala.,  1692. 

APPENDIX  S. 
REPORT  OF  MAJ.  WM.  T.  ROSSELL,  CORPS  OF  ENGINEERS. 

Improvements. —Harbor  at  Mobile,  Ala.,  1696;  Black  Warrior  River,  Ala.,  from 
Tuscaloosa  to  Daniels  Creek,  1702;  operating  and  care  of  locks  and  dajcns  od 
Black  Warrior  River,  Ala. ,  1703;  Warrior  and Tombigbee  rivers.  Ala.  and  Mias., 
1707;  Noxubee  River,  Miss.,  1716;  Pascagoula  River,  Miss.,  1717;  Pasca^onla 
River  and  Horn  Island  Harbor,  Miss. ,  1718;  Chickasahay  River,  Miss.,  1720:  Ijeai 
River,  Miss..  1731;  channel  from  Gnlfport  to  Ship  Island  Harbor,  Miss.,  1722 
Ship  Island  Pass,  Miss.,  1723;  Pearl  River  at  its  month.  Miss.,  1724;  Pearl  River 
below  Jackson,  Miss.,  1725;  Pearl  River  between  Carthage  and  Jackson,  Mis&, 
1727;  Pearl  River  between  Edinbur^  and  Carthage,  Miss.,  1728;  Bogue  Chitto, 
La.,  1729;  canal  between  Warrior  River  and  Five-mile  Creek,  Ala.,  1730;  remov- 
ing sunken  vessels  or  craft  obstructing  or  endangering  navigation,  1783. 

Surveys.— Horn  Island  Pass  and  Harbor,  Miss..  1784;  channel  through   Ship 
Island  Pass,  and  from  Ship  Island  Harbor  to  Gnlfport  and  to  Bilozi,  Mias.,  1787. 

APPENDIX  T. 

REPORT  OF  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 

Inspection  of  the  improvement  of  the  South  Pass  of  the  Mississippi  River,  1815. 

APPENDIX  U. 
REPORT  OF  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINBERa 

lMPROVBMENTS.~Chef  uncte  River  and  Bogue  Falia,  La. ,  1838;  Tickfaw  River  and 
its  tributaries,  La.,  1835;  Amite  River  and  Bayou  Mauchac,  La.,  1837;  closing 
crevasse  in  Pass  a  Loutre,  Missississippi  River,  1839;  improvement  of  the  outlet 
of  the  Mississippi  River  at  Pass  a  Loutre,  1841;  Bayou  Lafourche,  La.,  1842; 
Bayou  Plaquemme,  Grand  River,  and  Pigeon  bayous,  La.,  1844;  Bayou  Conr- 
tableau,  La^  1847;  Bayou  Teche,  La.,  1848;  channel,  bay,  and  passes  of  Bayon 
Vermilion,  La.,  1850;  Mermentau  River  and  tributaries,  La.,  1851;  mouth  and 
passes  of  Calcasieu  River,  La.,  1853;  Johnsons  Bayou,  La.,  removing  water  hya- 
cinths from  Louisiana  waters,  1855;  months  of  Sabine  and  Nechee  rivers,  Tex 
1856;  Sabine  River,  Tex.,  1857;  harbor  at  Sabine  Pass,  Tex.,  1858;  Homochitto, 
River,  Miss.,  1862. 

SUBVET.— Southwest  Pass,  Mississippi  River,  1868. 

APPENDIX  V. 

REPORT  OF  CAPT.  C.  S.  RICHfi,  CORPS  OF  ENGINEERS. 

Improvements.— Galveston  Harbor,  Tex.,  1953;  ship  channel  in  Galveston  Bay, 
Tex.,  1961;  channel  from  Galveston  Harbor  to  Texas  City,  Tex.,  1962;  Galveston 
ship  channel  and  Buffalo  Bayou,  Tex. ,  1904;  operating  and  care  of  Morgan  Canal, 
Tex.,  Trinity  River,  Tex.,  1965;  Buffalo  Bayou,  Tex.,  1967;  channel  in  West  Gal- 
veston Bay,  Tex.,  1968;  mouth  of  Brazos  River,  Tex.,  1969;  Brazos  River  between 
Velasco  and  Richmond,  West  Galveston  Bay  channel,  Double  Bayou,  and  mouths 
of  adjacent  streams,  Tex.,  Brazos  River,  Tex.,  1970;  Aransas  Pass,  Tex., remov- 
ing sui^en  vessels  or  craft  obstructing  or  endangering  navigation,  1972. 

Surveys. —Aransas  Pass  and  Harbor,  Tex.,  1973;  mouth  of  Brazos  River,  near 
Velasco,  Tex.,  1976. 
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APPENDIX  W. 

REPORT  OF  MAJ.  J.  H.  WILLARD,  CORPS  OF  BNGINEERS. 

Improvements.— Red  River,  La.,  Ark.,  and  Ind.  T.,  1079;  Red  River  above  Fnlton, 
Ark. ,  1991 ;  Cypress  Bayou,  Tex.  and  La. ,  1992;  Ouachita  and  Black  rivers.  Ark.  and 
La.,  1994;  Bayou  Bartholomew,  La.  and  Ark.,  2000;  Boeuf  River,  La.,  2002;  Ten- 
sas River  and  Bavou  Ma^on,  La.,  2006;  Yazoo  River,  Miss.,  2009:  mouth  of 
Yazoo  River  and  harbor  at  Vicksburg,  Miss.,  2015:  Tallahatchie  River,  Miss., 
2020;  Big  Sunflower  River,  Miss.,  2022;  water  gauges  on  the  Mississippi  River 
and  its  principal  tributaries,  2025. 

APPENDIX  X. 

REPORT  OF  LIEUT.  ROBERT  McQREQOR,  CORPS  OF  ENGINEERS. 

Improvements.— Removing  obstruction  in  Arkansas  River,  Ark.  and  Kans.,  2081; 
Arkansas  River,  Ark.,  2038:  White  River,  Ark.,  2035;  Buffalo  Fork  of  White 
River,  Ark.,  2037;  Upper  White  River,  Ark..  203S;  Cache  River,  Ark.,  2089; 
Black  River,  Ark.  and  Ma,  2040;  Current  River,  Ark.  and  Mo.,  2042;  St  FranciB 
River,  Ark.,  2043;  St  Francis  River,  Mo.,  2045. 

PART    III. 

APPENDIX  T. 

REPORT  OF  CAPT.  EDW.  BURR,  CORPS  OP  ENGINEERS. 

Improvements.— Removing  snags  and  wrecks  from  the  Mississippi  River  below 
the  mouth  of  the  Missouri  River,  2047;  Mississippi  River  between  Ohio  and 
Missouri  Rivers,  2058;  harbor  at  St.  Louis,  Mo.,  2087;  to  prevent  the  Mississippi 
River  from  breiddng  through  into  Cache  River  at  Beechridge,  above  Cairo,  UL, 


APPENDIX  Z. 

REPORT  OP  CAPT.  a  McD.  TOWNSBND,  CORPS  OF  ENGINEERS. 

Improvements.— Operating  snag  boats  and  dredge  bouts  on  Upper  Mississippi 
River,  2091 ;  Mississippi  River  between  mouth  of  Missouri  River  and  St.  Paiu, 
2102;  operating  and  care  of  Des  Moines  Rapids  Canal  and  Dry  Dock,  2160;  opera- 
tion and  care  of  G«iena  River  improvement,  HI.,  2168;  harbor  at  La  Crosse, 
Wis.,  2171. 

APPENDIX  A  A. 

REPORT  OF  MAJ.  FREDERIC  V.  ABBOT,  CORPS  OF  ENGINEERS. 

Improvements.— Mississippi  River,  between  St.  Paul  and  Minneapolis,  Minn., 
2173;  construction  of  reservoirs  at  head  waters  of  Mississippi  River,  2182;  oper- 
ating and  care  of  reservoirs  at  head  waters  of  Mississippi  River,  2190;  Chippewa 
River,  including  yellow  banks.  Wis.,  2195;  St.  Croix  River,  Wis.  and  Minn., 
2197;  Minnesota  River,  Minn.,  Red  River  of  the  North,  Minn,  and  N.  Dak., 
2200;  bar  at  mouth  of  Warroad  Rivor.  Minn.,  2204;  gauging  Mississippi  River 
at  or  near  St.  Paul,  Minn.,  2205. 

APPENDIX  B  B. 

REPORT  OF  CAPT.  J.  C.  SANFORD,  CORPS  OF  ENGINEERS. 

Improvements.— Missouri  River  between  Stubbs  Ferry,  Mont.,  and  lower  limits 
of  Sioux  City,  Iowa,  2217;  snagging  Upper  Missouri  River,  2229;  Yellowstone 
River,  Mont  and  N.  Dak.,  2231. 

APPENDIX  C  C. 

REPORT  OF  LIEUT.  COL.  M.  B.  ADAMS,  CORPS  OF  ENGINEERS. 

Improvements.— Obion  River,  Tenn.,2233;  Forked  Deer  River,  Tenn.,2285;  Cimi- 
berland  River,  Tenn.  and  Ky.,  2238. 
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APPENDIX  D  D. 
REPORT  OP  MAJ.  DAN  C.  KINGMAN,  CORPS  OP  ElSraiNEEBa 

Improvements.— Tennessee  River  Bvstem,  2251:  Tennessee  River,  2262;  operating? 
and  care  of  Mnscle  Shoals  Canal.  Tennessee  River,  2289;  French  Broad  and 
Little  Pigeon  rivers.  Tenn.,  2300;  Clinch  River,  Tenn.  and  Va.,  2803;  £lk  River, 
Tenn.  and  Ala.,  2806. 

Survey.— Elk  River,  Tenn.  and  Ala.,  2808. 

APPENDIX  E  E. 
REPORT  OP  MAJ.  WM.  H.  BIXBY,  CORPS  OP  ENaiNBBRS. 

Improvements.— Ohio  River,  2311;  operating  snag  boat  on  the  Ohio  Biver,  2340; 

operating  and  care  of  Davis  Island  Dam,  Ohio  River,  near  Pittsburg,  Pa.,  2347; 

movable  dams  in  Ohio  River,  2352. 
Surveys.— Ohio  River,  from  Marietta,  Ohio,  to  Pittsburg,  Pa.,  final  report,  2881; 

Ohio  River  at  Callnms  Ripple,  below  Cincinnati,  Ohio,  2367. 

APPENDIX  F  F. 
REPORT  OF  MAJ.  CHAS.  F.  POWELL,  CORPS  OF  ENGINEBBa 

Improvements.— Monongahela  River,  W.  Va.  and  Pa.,  2873,  2375;  operating  and 
care  of  locks  and  dams  on  Monongahela  River,  W.  Va.  and  Pa.,  2376;  harbor  of 
Pittsburg,  Pa.,  2897;  locks  and  dams  at  Herr  Island,  above  head  of  Six-mile 
Island,  and  at  Springdale,  Allegheny  River,  Pa.,  2404;  open-channel  improTe- 
ment,  Allegheny  River,  Pa.,  2410. 

Survey.— Allegheny  River,  Pa.,  2411. 

Harbor  Line.— Ohio  River  at  Allegheny  City,  Pa.,  2448. 

APPENDIX  G  G. 
REPORT  OP  CAPT.  H.  F.  HODOES.  CORPS  OF  ENGINBBRa 

Improvements.— Muskingum  River,  Ohio,  2454;  operating  and  care  of  locks  and 
dams  on  Muskingum  River,  Ohio,  2457;  Little  Kanawha  River,  W.  Va,  2474; 
operating  and  care  of  lock  and  dam  on  Little  Kanawha  River,  W.  Va.,  2476; 
Qreat  Kanawha  River,  W.  Va.,  2479;  operating  and  care  of  locks  and  dams  on 
Great  Kanawha  River,  W.  Va.,  2485;  Elk  River,  W.  Va.,  2495;  GauJeyBiver, 
W.  Va.,  2496;  New  River,  Va.  and  W.  Va.,  2498;  Guyandotte  River,  W.  Va., 
2499;  Big  Sandy  River,  W.  Va.  and  Ky.,  2501:  operating  and  care  of  lock  and 
dam  in  Big  Sandy  River,  W.  Va.  and  Ky.,  2505;  Tug  Fork  of  Big  Sandy  River, 
W.  Va.  and  Ky.,  2508;  Levisa  Fork  of  Big  Sandy  River,  Ky.,  2511;  Kentucky 
River,  Ky.,  2518;  operating  and  care  of  locks  and  dams  in  Kentucky  River, 
Ky.,  2528. 

APPENDIX  H  H. 

REPORT  OF  CAPT.  GEO.  A.  ZINN,  CORPS  OF  ENGINEERS. 

Improvements.— Falls  of  Ohio  River  at  Louisville,  Ky.,  2545;  operating  and  care 
of  Louisville  and  Portland  Canal,  Louisville,  Ky.,  2565;  Wabash  River,  Ind.and 
111.,  2577;  operating  and  care  of  lock  and  dam  at  Grand  Rapids,  Wabash  River, 
2578;  White  River,  Ind.,  2580;  Lock  No.  2,  Green  River,  at  Rumsey,  Ky.,2681; 
Green  River  above  mouth  of  Big  Barren  River,  Ky.  (Lock  No. 5), 2583;  operat- 
ing and  care  of  locks  and  dams  on  Green  and  Barren  rivers,  Ky.,  2584;  Rough 
River,  Ky.,  2599;  operating  and  care  of  lock  and  dam  in  Rough  River,  Ky.» 


APPENDIX  I  I. 
REPORT  OF  MAJ.  CLINTON  B.  SEARS,  CORPS  OF  ENGINEERS. 

Improvements.— Harbor  at  Grand  Marais,  Minn.,  2605;  harbor  at  Agate  Bay, 
Minn.,  2608;  harbor  at  Duluth.Minn.,  and  Superior,  Wis.,  2611;  harbor  at  Ash- 
land, Wis.,  2703;  harbor  at  Ontonagon,  Mich., 2705;  waterway  from  Keweenaw 
Bay  to  Lake  Superior,  Mich.,  2707;  harbor  at  Marquette,  Mich.,  2715:  harbor  of 
refuge,  Marquette  Bay,  Mich. ,  2718;  harbor  of  refuge,  Grand  Marais,  Mich.,  2719; 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  2722. 

Harbor  Line.— Portage  Lake  at  Houghton,  Mich.,  2723. 
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PART    IV. 

APPENDIX  J  J. 

BEPORT  OP  CAPT.  J.  G.  WARREN,  CORPS  OF  ENGINEERa 

iMPROWMKMTS. — Menominee  Harbor,  Mich,  and  Wis.,  2726;  Menominee  Rirer, 
Mich,  and  ^Wis.,  3728;  Oconto  Harbor,  Wis.,  2731;  Pensankee  Harbor,  Wis., 
Green  Bay  Harbor,  Wis.,  2734;  Stnrgeon  Bay  and  Lake  Michigan  Ship  Canal, 
Wis.,  2737;  ox>erating  and  care  of  Stnrgeon  Bay  and  Lake  Michigan  Ship  Canal, 
Wis.,  2743:  harbor  of  refnge,  Stnrgeon  Bay  Canal,  Wis.,  2749;  Ahnapee  Har- 
bor, Wis.,  2751;  Kewannee  Harbor,  Wis.,  2754;  Two  Rivers  Harbor,  Wis.,  2756; 
Manitowoc  Harbor,  Wis.,  2759;  Sheboygan  Harbor.  Wis.,  2762;  Port  Washing- 
ton Harlx>r,  Wis.,  2765;  harbor  of  refnge  at  Milwaukee,  Wis.,  2767;  Milwaukee 
Harbor,  Wis. ,  3770;  South  Milwaukee  Harbor,  Wis.,  2775;  Racine  Harbor,  Wis.. 
2776;  Kenosha  Harbor,  Wis.,  2781;  Waokegan  Harbor,  111.,  2786;  Fox  River, 

Wis.,  2789:  operating  and  care  of  locks  and  dams  on  Fox  River,  Wis.,  2794; 

removing  sunken  vessels  or  craft  obstructing  or  endangering  navicration,  2812. 
SuRVKYS.— Sheboygan  Harbor,  Wis.,  2812;  Racine  Harbor,  Wis.,  2^15;  Kenosha 

Harbor,  Wis.,  2«17. 
HA.B.BO&  Link.— Fox  River,  at  Oshkosh,  Wis.,  2819. 

APPENDIX  K  K. 
REPORT  OP  BiAJ.  W.  L.  MARSHALL,  CORPS  OP  ENGINEERS. 

Impbovkmknts.— Chicago  Harbor,  HI.,  2821;  Chicago  River,  IlL.  2826;  removal  of 
wreck  of  schooner  Jo/m  i2a6erfrom  North  Branch,  Chicago  River,  111.,  2833, 
2866;  Calnmet  Harbor,  01.,  2833;  Calumet  River,  111.  and  Ind.,  2838;  Illinois 
River,  HI.,  2841;  operating  and  care  of  Lagrange  and  Kampsville  Locks,  Illi- 
nois River,  111.,  and  approaches  thereto,  ^9;  Illinois  and  xMississippi  Canal, 
2853;  operating  and  care  of  Illinois  and  Mississippi  Canal  around  rapids  of  Rock 
River  at  Milan,  111..  2888. 

Survey. — Upper  Illinois  and  Lower  Des  Plaines  rivers,  111.,  2890. 

Ha&bob  Lonb.— Calnmet  Harbor,  III.,  2891. 

APPENDIX  L  L. 

REPORT  OP  CAPT.  CHESTER  HARDINO,  CORPS  OP  ENGINEERS. 

Impbovbmbnts.— Michigan  City  Harbor,  Ind^  2895;  St.  Joseph  Harbor,  Mich., 
2901;  St.  Joseph  River,  Mich.,  2905;  South  Haven  Harbor,  Mich.,  2906;  Sauga- 
tnck  Harbor,  Mich.,  2910;  Kalamazoo  River,  Mich.,  2912;  harbor  at  Holland 
(Black  Lake),  Mich.,  2913;  harbor  at  Grand  Haven,  Mich.,  2917;  Grand  River, 
Mich.,  2920;  Muskegon  Harbor,  Mich.,  2928;  White  Lake  Harbor,  Mich.,  2931; 
Pentwater  Harbor.  Mich.,  2933;  Lndington  Harbor,  Mich.,  2936;  harbor  at 
Manistee,  Mich.,  2939;  harbor  of  refuge.  Portage  Lake,  Manistee  County,  Mich., 
2942;  Frankfort  Harbor,  Mich.,  2944;  harbor  at  Charlevoix,  Mich..  2946;  harbor 
at  Petoakey.  Mich.,  2949;  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  2951. 

APPENDIX  M  M. 

REPORT  OP  LIEUT.  COL.  G.  J.  LYDECKER,  CORPS  OP  ENGINEERS. 

Improvements.— Ship  channel  connecting  waters  of  the  Great  Lakes  between 
Chicago,  Dnluth.  and  Buffalo,  2953;  St.  Marys  River  at  the  falls,  Mich.,  2960; 
St.  Marys  Falls  Canal,  Mich.,  2965;  Hay  Lake  Channel,  St.  Marys  River,  Mich., 
2979;  Cheboygan  Harbor,  Mich.,  2982;  Alpena  Harbor  (Thunder  Bay  River), 
Mich..  2983;  Saginaw  River,  Mich.,  2985;  Sebewaing  River,  Mich.,  2987;  harbor 
of  refuge,  Sandbeach,  Lake  Huron,  Mich.,  2988;  mouth  of  Black  River,  Mich., 
2992:  Black  River  at  Port  Huron,  Mich.,  2993;  Pine  River,  Mich.,  2995;  Belle 
River,  Mich.,  2996;  St.  Clair  Flats  Canal,  Mich.,  2998;  operating  and  care  of  St. 
Clair  Flats  Canal,  Mich.,  2999;  Clinton  River,  Mich.,  3001 ;  Detroit  River,  Mich., 
8003;  Rouge  River,  Mich.,  8013;  turning  basin  in  Rouge  River,  Mich.,  3014; 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  3015. 
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APPENDIX  N  N. 
REPORT  OP  COL.  JARED  A.  SMITH,  CORPS  OP  ENGINBERa 

Improvements.— Monroe  Harbor,  Mich.,  3017:  Toledo  Harbor,  Ohio,  8020;  Port 
Clinton  Harbor,  Ohio,  3034;  Sandusky  Harbor,  Ohio,  3036;  Huron  Harbor,  Ohio, 
8051;  Vermilion  Harbor,  Ohio,  3053;  Black  River  (Lorain)  Harbor,  Ohio,  3055. 
Cleveland  Harbor,  Ohio,  3057;  Fairport  Harbor,  Ohio,  3064  ;  ABhtabula  Harbor. 
Ohio,  3068 ;  Conneant  Harbor,  Ohio,  8071 ;  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  8075. 

Survey.— Cleveland  Harbor,  Ohio,  3075. 

ELuiBOB  LiNES.~T61edo  Harbor,  Ohio,  8078;  Cleveland  Harbor,  Ohio,  SOdO. 

APPENDIX  O  O. 
REPORT  OP  MAJ.  THOMAS  W.  SYMONS,  CORPS  OP  BNQINBERa 

Improvements,— Erie  Harbor,  Pa.,  3091;  Dunkirk  Harbor,  N.  Y.,  3096;  Buffalo 
Harbor,  N.  Y.,3101;  Buffalo  entrance  to  Erie  Basin  and  Black  Hock  Harbor. 
N.  Y.,  3114 ;  Tonawanda  Harbor  and  Niagara  River,  N.  Y.,  31 15 ;  Niagara  River 
from  Tonawanda  to  Port  Day,  N.  Y.,  3121. 

Harbob  Line.— Outer  harbor  at  Buffalo,  N.  Y., including  West  Seneca,  3128. 

APPENDIX  P  P. 

REPORT  OP  CAPT.  GRAHAM  D.  PITCH,  CORPS  OP  ENGINBBRa 

Improvements.— Wilson  Harbor,  N.  Y.,  8129;  harbor  at  Charlotte,  N.  Y.,  3180: 
harbor  at  Pultneyville,  N.  Y.,  3132;  harbor  at  Great  Sodus  Bay,  N.  Y.,  3138. 
harbor  at  Little  Sodus  Bay,  N.  Y.,  3135:  harbor  at  Oswego,  N.  Y.,  8138;  harbor 
at  Cape  Vincent,  N.  Y.,  8145;  shoals  in  the  St,  Lawrence  River,  between  Ogden»- 
burg  and  the  foot  of  Lake  Ontario,  3147;  harbor  at  Ogdensburg^,  N.  Y.,  3149. 

APPENDIX  Q  Q. 

REPORT  OP  CAPT.  JAMES  J.  MEYLER,  CORPS  OP  ENGINEBRa 

Improvements.— San  Diego  Harbor,  Cal.,  8168;  deep-water  harbor  at  San  Pedro 
Bay,  CaL,  3156;  Wilmington  Harbor,  CaL,  8158;  San  Luis  Obispo  Harbor,  CaL, 
8159. 

APPENDIX  R  R. 

REPORT  OP  MAJ.  W.  H.  HEUER,  CORPS  OP  ENGINEERa 

Improvements.— Harbor  at  Alviso,  Cal. ,  8161 ;  harbor  at  San  Francisco,  Cal. ,  3162 ; 
Oakland  Harbor,  Cal.,  3163;  San  Joaquin  River,  Cal.,  3166;  Mokelnmne  River, 
Cal.,  3168;  Sacramento  and  Feather  rivers,  Cal.,  3169;  Napa  River,  CaL,  3182: 
Petaluma  Creek,  Cal.,  3183;  Humboldt  Harbor  and  Bay,  Cal.,  8185;  removing 
sunken  vessels  or  craft  obstructing  or  endan^^ering  navigation,  3188. 

Survey. — San  Joaquin  River  and  Stockton  and  Mormon  channels,  Cal.,  3188. 

Harbor  Lines. —Eastern  shore  of  San  Francisco  Bay,  between  Point  San  Pablo 
and  Oakland,  Cal.,  3194. 

APPENDIX  S  S. 

REPORT  OP  CAPT.  WILLIAM  W.  HARTS,  CORPS  OF  ENQINEERS. 

iBfPROVEMENTS.— Port  Orford  Harbor,  Oreg.,  3199;  mouth  of  Coquille  River, 
Oreg.,  8200;  Co  luille  River,  Oreg.,  between  Coquille  and  Myrtle  Point,  3202: 
entrance  to  Coos  Bay  and  Harbor,  Oreg.,  3203;  dredging  Coos  Bay,  Oreg.,  3205: 
Coos  River,  Oreg.,  3208;  Umpqua  River,  Oreg.,  3201):  mouth  of  Siuslaw  River, 
Oreg.,  3210;  Alsea  River,  Oreg.,  Yaquinu  Bay,  Oreg.,  3212;  examination  of 
Yaquina  Bay.  Oreg.,  3215;  Nestugga  River,  Oreg.,  3216;  Tillamook  Bay  and  Bar. 
Oreg.,  3217;  Upper  Columbia  and  Snake  rivers.  Oreg.  and  Wash.,  3219;  Colum- 
bia River  at  Three  mile  Rapids,  and  boat  railway  from  The  Dalles  Rapids  to 
Celilo  Falls.  3221;  canal  at  the  Cascades,  Columbia  River,  Oreg.,  3222;  operating 
and  care  of  canal  and  locks  at  the  Cascades,  Columbia  River,  Oreg.,  8224; 
Columbia  River  between  Vancouver,  Wash.,  and  mouth  of  Willamette  River, 
8229;  Clearwater  River,  Idaho,  3231. 
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Lewis  River,  Wash.,  8248;  Cowlitz  River,  Wash.,  8249;  gauging  waters  of 
0>lnmbia  River,  Oreg.  and  Wash.,  SSoO. 

Hakbor  LiIMSS Willamette  River  at  Albina,  Portland  Harbor,  Oreg.,  8251. 

APPENDIX  U  U. 

REPORT  OP  CAPT.  HARRY  TAYLOR,  CORPS  OP  ENGINEERS. 

IMPKOVKMBNTS. — Willapa  River  and  Harbor,  Wash. ,  8259 ;  Grays  Harbor  and  bar 
entrance.  Wash. ,  3261 ;  Chehalis  River,  Wash..  3266;  Puget  Sound  and  its  tribu- 
tary waters, Wash. ,  3267;  harbor  at  Olympia,  Wash. ,  3270;  waterway  connecting 
Pnget  Sonnd  with  lakes  Union  and  Wasnington.  8271 ;  Everett  Harbor,  Wash., 
8273;  Swinomiah  Slough,  Wash.,  8274;  Okanogan  River,  Wash..  3275;  Pend 
Oreille  River,  Wash.,  Kootenai  River,  Idaho,  between  Bonners  Ferry  and  the 
international  boundary  line,  3276;  Kootenai  River,  above  Jennings,  Mont.,  8277; 
Flathead  River,  Mont.,  8280. 

APPENDIX  V  V. 
REPORT  OF  LIEUT.  COMMANDER  J.  C.  FREMONT,  U.  a  NAVY. 
SuPEBYisioN  of  the  harbor  of  New  York,  N.  Y.,  828U 

PART  V. 

APPENDIX  W  W. 
REPORT  OP  THE  MISSISSIPPI  RIVER  COMMISSION. 

G.  L.  Gillespie,  colonel.  Corps  of  Engineers,  U.  S.  A.,  president;  Amos  Stickney, 
Ueutenant-colonel,  Corps  or  Engineers,  U.  S.  A. ;  Thos.  H.  Handbury,  major, 
Corps  of  Engineers,  U.  b.  A«;  Messrs.  Henry  L.  Marindin,  assistant,  United  States 
Coast  and  Geodetic  Survey,  B.  M.  Harrod,.  Robert  S.  Taylor,  and  J.  A.  Ocker- 
son,  Cofnmissioners. 

Annual  Report  fob  Fiscal  Year  ending  June  80, 1809,  8291. 

Appendix  1.— Report  of  Ca^t.  Mason  M.  Patrick,  Corps  of  Engineers,  secretary 
Mississippi  River  Commi8<non,  upon  operations  during  the  year  ending  May  81, 
1899,  3887;  (A)  laws  affecting  the  Mississippi  River  Commission,  July  1, 1898,  to 
June  30, 1899, 8351 ;  ( B)  specifications  for  construction  of  self-propelling  hydraulic 
dredge  /oto,for  Mississippi  River  Commission,  3353;  (C)  report  of  Assistant  En- 
gineer A.  T.  Morrow  on  survey  work  along  the  upper  river,  and  on  the  comparison 
of  the  resultsof  the  low- water  survey  ot  1897-98  along  the  lower  river,  with  the 
results  of  previous  surveys,  8371:  (D)  report  of  W.  S.  Williams,  surveyor,  on  pre- 
cise-level work  from  St.  Paul  to  Aitkin,  Minn.,  3405;  (E)  instructions  for 
precise-level  work,  3469;  (F)  report  of  Assistant  Engineer  Kivas  TuUy  on  gauges, 
reduction  of  physical  data,  and  office  publications,  8474;  (G)  report  of  Assistant 
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8487;  (R)  report  of  Assistant  £ng[ineer  F.B.  Maltby  on  dredging  operations  on 
the  Mississippi  River  between  Cairo,  111.,  and  Head  of  Passes,  La.,  3490. 
Appendix  2.— Report  of  Capt.  E.  Eveleth  Winslow,  Corps  of  Engineers,  upon 
operations  in  the  first  and  second  districts,  8504;  report  of  Assistant  Engineer 
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of  Assistant  Engineer  W.  M.  Rees,  on  work  in  second  district,  during  season  of 
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Engineer  Aug.  J.  Nolty,  on  care  of  and  repairs  to  plant,  first  and  second  dis- 
tricts, for  the  year  ending  April  30.  1899,  3531. 
Appendix  3. — Report  of  Capt.  H.  C.  Newcomer,  Corps  of  Engineers,  on  operations 
in  the  third  district,  3537;  report  of  Assistant  Engineer  Arthur  Hider,  on  sur- 
veys, construction  work,  repairs  to  plant  and  care  of  same,  8544;  report  of  Aiaist- 
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ant  Engineer  H.  St.  L.  Oopp^,  upon  operations  on  Lower  Yazoo  levee  district. 
3554;  report  of  Assistant  Engineer  £.  C.  Tollinger,  on  operations  in  the  Upper 
Tensas  levee  district,  3567. 
Appendix  4.— Report  of  Maj.  Q.  McC.  Derby,  Corps  of  Engineers,  on  operations 
in  the  fourth  district,  8589;  (A)  value  of  plant,  (B)  commercial  statistics.  New 
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report  of  Assistant  Engineer  W.  J.  Hardee  on  levee  work  in  Lower  Tensas, 
Atchafalaya,  Lafourche,  Barataria,  Pontchartrain,  and  Lake  Borgne  levee  dis- 
tricts, 8639;  (I)  abstracts  of  proposals  for  levee  work  in  fourth  district,  S049; 
(J)  list  of  contracts  in  force,  fourth  distiict,  3653. 
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3675. 
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A.  H.  Blaisdell,  3676. 
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Appendix  Q.— Annual  report  on  local  works  below  Elansas  City,  by  Division 
Engineer  a  Waters  Fox,  3716. 
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jli^irual  rbpobt  of  tee  missoubi  river  commission  for  the 

fiscal  tear  ending  june  so,  1899, 

Office  Missouri  Riyeb  Commission, 

St  LouiSj  Mo.j  July  12^  1899. 
SrR:  The  Missouri  Biver  Commission  beg  leave  to  submit  herewith 
tlkeir  annual  report  for  the  fiscal  year  ending  June  30, 1899. 

OBGAIOZATION  AND  MEETINGS  OF  THE  COMMISSION. 

No  change  occurred  in  the  personnel  of  the  Commission,  which 
remained  throughout  the  year  as  follows: 

Lieut  Col.  Adios  Stickuey,  Corps  of  Engineers,  IT.  S.  A.,  president. 

Mr.  Garland  C.  Broadhead. 

Maj.  TLomas  H.  Handbury,  Corps  of  Engineers,  U.  S.  A. 

Mr.  C.  L.  Chaffee. 

Maj.  William  L.  Marshall,  Corps  of  Engineers,  XJ.  8.  A. 

The  duties  of  secretary  were  performed  by  the  president  of  the 
Commission  under  Special  Orders,  No.  126,  Adjutant-General's  Office, 
Washington,  D.  C,  dated  May  30, 1898,  until  December  31,  when  they 
were  assumed  by  Capt.  Graham  D.  Fitch,  Corps  of  Engineers,  in  accord- 
ance with  Special  Orders,  No.  232,  Adjutant-General's  Office,  Washing- 
ton, D.  C,  dat«d  October  1,  1898.  On  the  15th  of  February,  1899, 
Captain  Fitch  was  relieved  by  Capt.  H.  M.  Chittenden,  Corps  of 
Engineers,  U.  S.  A.,  pursuant  to  Special  Orders,  No.  32,  Acyutant- 
General's  Office,  Washington,  D.  C,  dated  February  8, 1899. 

The  Commission  held  three  meetings  during  the  year,  viz,  July  11-12, 
and  October  27-29, 1898,  and  March  14, 1899.  The  Commission  made 
two  tours  of  inspection  on  the  river  during  the  year,  one  between 
August  25  and  September  2,  and  the  other  between  October  25  and  29. 

IPPBOPEIATIONS  AND  AIXOTMENTS. 

In  the  approved  allotments  from  the  appropriations  of  July  1, 1898, 
there  have  been  no  changes. 

The  urgent  deficiency  act,  approved  January  5, 1899,  contained  the 
following  item: 

For  continuing  and  completing  the  work  of  protecting  the  bank  in  Pelican  Bend, 
MiBsoari  Biver,  one  hundred  thousand  dollars.  And  this  sum  shall  be  deducted  from 
the  sum  of  three  hundred  thousand  dollars  authorized  to  be  appropriated  and 
expended  for  continuing  improvement  of  the  Missouri  River  from  its  month  to  Sioux 
Citj^  Iowa,  for  the  fiscal  year  ending  June  thirtieth,  nineteen  hundred,  by  the  ''Act 
making  appropriations  for  the  construction,  repair,  and  preservation  of  certain 
public  works  on  rivers  and  harbors,  and  for  other  purposes/'  which  became  a  law 
on  Jane  third,  eighteen  hundred  and  uinety-siz. 
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The  river  and  harbor  act,  approved  March  3, 1899,  contained  the  fol- 
lowing items: 

For  improying  the  Missouri  River  from  its  month  to  Sionx  City,  lovr&y  flMdeordinf 
to  plans  and  specifications  of  the  Missonri  River  Commission,  one  hnndrod.  thousaiid 
dollars:  Provided,  That  of  this  amount  the  following  snms,  or  so  mnoli  tbereof  as 
may  be  necessary,  in  the  discretion  of  the  Secretary  of  War,  shall  be  escpended  for 
continning  improvements  at  the  following  places,  namely :  For  work  a^  ^lie  montb 
of  the  Kaw  River,  in  Missouri,  five  thousand  dollars;  for  work  on  the  riglit  bank 
above  the  mouth  of  Little  Blue  River,  in  Missouri,  five  thousand  dollars  ;  f<fT  work 
above  Glasgow,  Missonri,  ten  thousand  dollars;  for  work  near  Huntsdale,  Missonri, 
ten  thousand  dollars ;  for  local  work  above  Kansas  City,  Missouri,  not  yet  oompletod. 
twenty  thousand  dollars;  for  repairs  on  works  and  contingencies,  fineeo  tbonaand 
dollars:  Provided  dUo,  That  of  the  said  amount  of  one  hundred  thousand  clollars  the 
sum  of  thirty-five  thousand  may  be  expended  in  operating  snag  boats  on  the  Mis- 
sonri River  between  Sioux  City  and  its  mouth,  in  removing  snags,  wrecks,  and  other 
obstructions. 

Improving  Gasconade  River,  Missouri:  Continuing  improvement,  fifteen  tltooMHuf 
dollars. 

Improving  Osage  River,  Missouri,  by  the  constmotion  of  a  lock  and    d.mm,  in 
accordance  with  ttie  plan  and  estimate  submitted  by  the  Missouri  River  CommissioB 
in  their  report  of  July  twelfth,  eighteen  hundred  and  ninety-eight,  and  printed  in 
Volame  Six  of  the  Report  of  the  Chief  of  Engineers  for  the  year  eighteen  linudred 
and  ninety-eight,  twenty-five  thousand  dollars:  Provided,   That  t£e  Secretitry  of 
War  may  enter  into  a  contract  or  contracts  for  such  work  and  materials  as  loay  be 
necessary  for  the  completion  of  such  lock  and  dam,  or  the  materials  may  be  pur- 
chased and  the  work  done  otherwise  than  by  contract,  to  be  paid  for  as  appropris- 
.tions  may  from  time  to  time  be  made  by  law,  not  to  exoeea  in  the  aggregate  one 
hundred  and  forty-six  thousand  dollars,  exclusive  of  the  amount  herein  and  hereto- 
fore appropriated. 

The  sundry  civil  act,  approved  March  3, 1899,  contained  the  follow- 
ing item: 

Improving  Missonri  River  from  mouth  to  Sionx  City,  Iowa:  For  continnini;  im- 
provement of  Missonri  River  from  its  mouth  to  Sioux  Cltjr,  Iowa,  including  salaries, 
clerical,  office,  traveling,  and  miscellaneous  expenses  of  the  Missonri  River  Com- 
mission, surveys,  permanent  bench  marks,  and  gauges,  two  hundred  thousand  dol- 
lars :  Provided.  That  of  this  amount  the  following  sums,  or  so  much  thereof  as  may 
be  necessary,  in  the  discretion  of  the  Secretary  of  War,  shall  be  expended  in  works 
of  improvement  at  the  following  places,  namely:  Saint  Joseph,  Missouri,  thirty 
thousand  dollars ;  Omaha,  Nebraska,  and  Council  BlafiTs,  Iowa,  fifty  thousaod  dollars; 
opposite  Leavenworth,  Kansas,  five  thousand  dollars;    Jefferson  City,  Missouri, 
twenty  thousand  dollars  to  improve  the  harbor  at  Jefferson  City  by  compelling  the 
current  and  channel  of  the  river  to  the  southside  thereof;  Nigger  Bend,  Missouri, 
ten  thousand  dollars ;  Randolph  Bend,  Missouri,  fifteen  thousand  dollars ;  Lexing* 
ton,  Missouri,  ten  thousand  dollars. 

At  its  meeting  of  the  14th  of  March,  1899,  the  Oommission  recom- 
mended the  following  allotments  from  the  above  appropriations,  which 
were  approved  by  the  Chief  of  Engineers  and  Secretary  of  War: 

From  river  and  harbor  act: 

For  work  at  the  mouth  of  the  Kaw  River '  $1,000 

For  work  on  the  right  bank  above  the  mouth  of  Little  Blue  River 5, 000 

For  work  above  Glasgow,  Mo 10,000 

For  work  near  Hnntsdale,  Mo 1,000 

For  work,  local  works  above  Kansas  City,  Mo 16,000 

For  work  in  first  reach 13,500 

For  work,  repairs  and  contingencies 15.000 

For  work,  operating  snag  boat 25,000 

For  new  plant 4,500 

For  general  office  expenses 9,000 

100,000 

From  the  sundry  civil  act: 

For  work  at  Omaha  and  Council  Bluffs 40,000 

For  work  at  St.  Joseph,  Mo 24,000 

For  work  opposite  Leavenworth,  Kans 2,000 

Fof  work  at  Randolph  Bend,  Mo 12,000 
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From  the  sundry  civil  act— Continiied. 

For  work  above  month  of  Little  Blae  River $10,000 

For  work  at  Lexin^cton,  Mo 8,000 

For  work  above  Qlasgow,  Mo 8,000 

For  work  at  Nigger  Bend,  Mo 8,000 

For  work  at  Jefferson  City,  Mo 16,000 

For  new  plant 13,500 

For  repair  and  contingencies 36,000 

For  BOTveySy  gaag^  physical  data,  etc 10,500 

For  Balariea  of  the  commission,  travel  and  general  office  expenses 13, 000 

200,000 

The  sum  appropriated  in  the  argent  deficiency  act  was  specifically 
appropriated  for  the  work  at  Pelican  Bend,  and  no  allotment  by  the 
oommission  was  necessary. 

STTBTEYS  AND  EXAMINATIONS. 

Under  the  project  for  a  topographical  survey  of  the  Missouri  Eiver 

Valley  between  bluff  lines  from  the  mouth  to  Sioux  City,  Iowa,  adopted 

by  the  commission  September  6, 1894,  no  field  work  was  done  during 

the  year,  and  the  only  work  performed  was  the  completion  of  the  charts 

of  tlie  surveys  of  previous  years. 

These  charts  are  fourteen  in  number,  drawn  to  a  scale  of  1,000  feet 
to  1  inch,  and  embrace  surveys  made  from  1894  to  1897,  inclusive,  cover- 
ing the  TiTcr  from  its  mouth  to  10  miles  above  Kansas  City,  Mo.,  a  river 
distance  of  400  miles. 

The  charts  cover  thoroughly  all  of  the  valley  within  lA  to  2  miles  of 
the  river,  except  where  the  bluffs  lie  nearer  than  those  distances,  and 
where  the  bluffs  are  farther  away  they  have  been  separately  located 
and  platted ;  contour  lines  on  the  low  ground  are  shown  at  5- foot  inter- 
vals, and  on  the  bluffs  at  tiO-foot  intervals.  For  frirther  details,  see 
report  of  Asst.  Engineer  A.  H.  Blaisdell,  Appendix  A« 

GAUGES  AND  PHYSICAL  DATA. 

On  the  Missouri  Biver  22  permanent  water  gange.s  were  maintained 
throughout  the  year  independently  of  those  maintained  in  connection 
with  works  of  improvement,  their  records  being  reported  weekly  to  this 
office. 

Through  the  courtesy  of  the  engineer  officer  in  charge  of  the  river 
above  Sioux  City,  the  weekly  records  of  the  gauges  at  Bismarck, 
N.  Dak.,  Townsend,  Mont.,  and  Fort  Benton,  Mont.,  were  also  fur- 
nished during  portions  of  the  year. 

Hydrographs  of  all  the  gauges  were  kept  platted  to  date  and  any 
errors  made  manifest  were  at  once  traced  and  corrected. 

There  were  but  few  inexpensive  repairs  needed  on  any  of  the  gauges 
daring  the  period  of  their  maintenance. 
During  the  fall  one  inspection  trip  was  made. 

The  assistant  making  this  trip,  in  addition  to  the  inspection  of 
gauges,  was  charged  with  other  duties,  such  as  the  collection  of  com- 
mercial statistics,  the  inspection  and  measurement  of  bridges,  and 
other  work  requiring  the  services  of  an  engineer. 

Of  the  12  pilot  bulletins  maintcuned  between  the  mouth  and  Kansas 
City,  the  one  at  Kansas  City  was  continued  throughout  the  entire  year 
at  Uie  written  request  of  local  steamboat  interests,  but  the  others  were 
discontinued  during  the  months  of  December,  January^  February^  and 
March. 
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All  the  balletins  read  from  a  stage  5  feet  below  standard  low  wato, 
and  dating  from  January  1,  1898,  when  the  United  States  Weather 
Burean  lowered  the  zero  elevation  of  their  Hermann  g^ange  to  6^ 
feet  above  the  St.  Louis  directrix,  the  bulletin  readings  practicaUj 
correspond  with  the  published  records  of  the  Weather  Bureau. 

The  four  permanent  gauges  on  the  Osage  and  the  one  ou  the  G^asco- 
nade  were  continued  without  interruption.  For  further  details  regard- 
ing the  gauges  see  report  of  Asst.  Engineer  A.  H.  Blaisdell,  Appendix  B. 

REMOVAL  OF  OBSTRUCTIONS. 

The  snag  boat  Charles  R,  Sufer  was  in  commission  from  August  15 
to  November  19,  and  from  March  18  to  April  25,  during  which  time  she 
was  engaged  in  removing  snags  and  other  obstructions  from  the  rirer^ 
and  on  inspection  trips  by  the  Commission. 

During  the  year  430  snags  were  remov^  and  80  trees  cut  from  the 
banks.  The  distance  run  on  this  work  and  on  the  inspection  tnps  was 
2,298  miles. 

OOMMEBOE. 

The  statistics  of  commerce  were  collected  as  usual  daring  the  fiscal 
year.  They  show  the  following  comparison  with  the  fiscal  year  ending 
June  30,  1898: 


Mile- tons 

carried  in 

1899. 


carried  ia 
1888. 


Miasonri  River ... 

Osage  River 

Gasconade  River  . 


1,929,661 
4, 175. 054 
1,832,268 


1,738.485 
3,885,895 
2,a09,W3 


For  tables  of  statistics  see  report  of  Asst.  Engineer  A,  H.  Blaisdell, 
Appendix  0. 

OONSTBUOTION. 
NEBRASKA  CITY,  NEBB. 

The  only  work  done  at  this  point  during  the  year  consisted  in  tbe  j 

revetment  of  the  bank  for  210  feet  above  Dike  No.  1  to  prevent  tlie  \ 

ac^tion  of  a  strong  eddy  which  had  developed  at  that  point  and  which  J 

tbreateiu  d  the  flanking  of  the  dike.    About  the  24th  of  June  the  outer  { 
end  of  Dike  No.  5  was  carried  away  by  the  flood,  including  all  the 

curved  portion  except  four  bents  at  the  lower  end.  j 

ST.  JOSEPH  BBVETMBNT  BEPAIBS.  , 

These  include  the  revetments  in  Bon  Ton,  Belmont,  and  Elwood  \ 

bends.  / 

Tbe  original  work  in  Bon  Ton  Bend  was  begun  in  1881,  and  it  vras  ! 

finally  completed,  with  a  total  length  of  19,331  feet,  in  1889.    Kepairs-  i 

have  been  made  at  various  times  in  previous  years,  covering  7,866  feet  i 

of  the  revetment.    During  the  past  year  repairs  were  made  at  five  j 

points,  making  an  aggregate  length  of  1,955  feet.  / 

The  Belmont  Bend  revetment,  14,992  feet  long,  was  constructed  in  1 

1891.    Previous  to  the  last  fiscal  year  repairs  to  the  revetment  were  1 
made  on  about  4,304  feet  of  its  length.    During  the  past  year  ale^^^^ 
of  2,270  feet  was  repaired. 


Digitized  by 


Google 


-A:E*I>jENDIX   XX — ^REPORT  OP   MISSOURI  RIVER   COMMISSION.      3659 

n?lie  'Elwood  Bend  revetment,  to  a  length  of  10,240  feet,  was  built  in 
XST9  of  detached  frame  mattresses.  In  1881  and  1882  over  4,000  feet 
o:f*  t*hia  work  wa«  destroyed.  This  was  replaced  in  1882  by  wire  and 
Y>ra8li  mattress  revetment. 

Tlie  river  has  since  been  diverted  from  a  portion  of  this  revetment, 
^^v-liicb  is  no  longer  subjected  to  the  action  of  the  current.  During  the 
j>skst  year  repairs  have  been  made  at  three  breaks,  aggregating  1,080 

OPPOSITE  LBAVBNWORTH,  KAKS. 

.^t  this  point  a  dike  was  constructed  for  the  purpose  of  cutting  off 
tiYie  flow  across  the  accretions  below  Dike  No.  2,  constructed  in  1895,  and 
of  impounding  the  water  in  the  old  shore  channel  along  the  left  bank, 
^witb  a  view  of  preventing  erosion  along  the  work  placed  by  the  Leaven - 
^worth  Bridge  and  Terminal  Company  on  the  east  bank  for  the  protection 
of  their  bridge  at  this  point.  A  portion  of  this  material  was  collected 
daring  the  fall  and  winter  of  1898-99,  and  the  work  was  done  in  April 
And  May  last.    The  dike  is  two-row  work,  350  feet  in  length,  with  an 

\iisbore  extension  of  270  feet,  composed  of  brush  screens  supported  on 

poles. 

MOUTH  OP  KAW  BIVEB. 

The  work  at  this  i)oint  consisted  in  the  construction  of  two  low  dikes 
designed  to  contract  and  deepen  the  channel  of  the  Eaw  at  its  mouth. 
The  object  was  to  remove  obstruction  to  the  discharge  of  the  river  whifh 
had  been  caused  by  changes  of  recent  years  in  the  channel  of  the  iVlis- 
sonri  at  this  point.  The  dikes  consist  of  two  rows  of  braced  piles  in 
10-feet  bents.  Dike  A  contains  16  bents  and  Dike  B  14  bents.  The 
work  was  mainly  done  in  November  and  December,  1898,  and  resumed 
March  30, 1899,  but  is  not  yet  entirely  completed. 

EAST  BOTTOMS  (MO.)  BBVETMENT. 

This  revetment,  9,000  feet  long,  was  built  in  1887.  A  considerable 
settling  had  occurred  near  the  lower  end  of  the  revetment,  and  although 
the  breaks  were  not  serious  it  was  deemed  advisable  to  repair  tlieiu 
before  they  should  become  so.  The  work  was  begun  in  November,  181)8, 
and  completed  in  March  and  April,  1899.  It  included  the  repair  of 
about  770  linear  feet  of  revetment. 

LITTLE  BLUE  BBAOH. 

SanJchead  3  A. — ^A  violent  eddy  had  developed  below  this  bankhead 

at  the  date  of  last  Annual  Keport  and  was  seriously  threatening  the 

structure.    Its  action  was  checked  by  means  of  three  short  spurs  of 

brush  weighted  with  stone,  built  into  the  pocket  formed  by  the  eddy. 

A  length  of  103  feet  of  the  lower  end  of  the  bankhead  was  lost.    The 

repair  of  this  break  was  done  in  August  and  September,  by  means  of 

two-row  pile  work  with  the  usual  mattress  bracing  and  curtains.    An 

extensive  remodeling  of  the  structure  was  commenced  September  13 

I  and  finished  November  17.    It  included  the  lowering  of  the  outer  wall 

to  an  elevation  of  2  feet  above  standard  low  water,  the  removal  of  all 

I  stone  back  of  the  post  circle,  the  cutting  down  of  the  earth  to  a  berm 

I  50  feet  in  width,  and  the  paving  of  this  berm  with  stone  12  inches  thick 

with  a  slope  from  6  feet  above  standard  low  water  at  the  inner  line  to 

2  feet  at  the  post  circle.    There  was  also  constructed  a  portion  of  one 

of  two  groins  of  brash  and  stone  designed  to  arrest  the  reef  action  to 
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which  the  structure  was  exposed.  The  effect  of  the  one  whicli  -wsa  nol 
completed  was  very  satisfactory  and  eliminated  to  a  large  decree  tb« 
difficulty  which  they  were  designed  to  remove. 

Bankhead  1  A. — A  large  part  of  the  material  for  this  structure  wm 
procured,  but  the  work  was  not  undertaken  on  account  of  tlie  sboal 
water,  which  made  construction  impracticable  at  the  time. 

Dike  2  A.— The  length  of  this  dike  is  1,140  feet.  It  slopes  uniformly 
from  standard  high  water  at  shore  to  10  feet  above  standard  low^  water 
at  end.  It  contains  21  bents  four-row  work,  and  94  bents  three-row 
work.    It  was  built  during  the  months  of  Angust  and  September. 

The  effect  of  the  dike  was  entirely  satisfactory,  but  unfortunately  it 
was  breached  during  the  high  water  of  April,  leaving  a  gap  of  3l^O  feet 
between  bents  7  and  39,  while  the  shore  end  was  flanked  by  a  cbannel 
100  feet  wide.  The  repair  of  this  dike  was  attempted,  but  found  imprac- 
ticable during  the  stage  of  water  prevailing  at  the  time. 

MIAMI  BEACH. 

Dike  1 B. — ^The  extension  of  this  dike,  300  feet  to  its  projected  \ength 
of  1,800  feet,  was  done  in  September  aud  October.  It  was  all  three-row 
work. 

Bankhead  1 B. — During  the  month  of  September  this  structure  was 
remodeled  and  extended.  The  width  of  the  berm  was  increased,  and  a 
new  outer  wall  of  two-row  pile  work  was  built.  The  old  wall  was 
degraded  to  a  height  of  2  feet  above  standard  low  water  at  the  outer 
edge,  aud  to  a  height  of  3  feet  at  the  post  circle.  The  upper  arm,  for  a 
distance  of  8  degrees  beyond  the  old  limits,  was  graded  and  paved. 

GLASGOW  REACH. 

Bankhead  6  0. — This  structure  was  attacked  by  a  violent  eddy  about 
the  middle  of  July,  which  caused  considerable  damage  to  the  upper  end 
of  the  structure,  and  even  threatened  to  Hank  it.  The  damage  was 
repaired  in  July  and  August.  The  outer  wall  was  somewhat  extended 
upstream.  In  October  and  November  this  structure  was  remodeled 
and  extended  practically  the  same  as  in  the  case  of  3  A,  with  some 
modifications  due  to  the  stage  of  the  water  at  the  time  that  the  work 
was  going  on.  Sounding  taken  at  the  bankhead  November  30  showed 
a  deep  trench  around  the  outer  wall,  with  a  maximum  depth  of  35  feet 
below  standard  low  water.  The  trench  had  the  effect  of  concentrating 
the  flow  at  this  point  with  such  high  velocity  as  seriously  to  threaten 
the  structure.  An  attempt  was  mskde  to  relieve  the  situation  by  build- 
ing groins  similar  to  those  which  had  apparently  been  so  successful  at 
3  A.  The  difficulties  at  6  0  were,  however,  far  more  serious.  The  work 
was  much  interrupted  by  the  cold  weather  and  running  ice,  and  although 
it  was  continued  during  the  winter  and  spring,  the  results  at  the  date 
of  this  report  are  still  doubtful.  liate  in  April  a  light  levee  was  thrown 
across  the  low  ground  above  the  bankhead  to  prevent  overflow,  but  not 
being  strong  enough  was  breached  by  the  higJU  water.  A  new  levee  of 
sufficient  size  to  insure  its  stability  was  constructed  early  in  June. 
Late  in  the  same  month  a  line  of  abattis  was  constructed  above  the 
bankhead  to  aid  in  building  up  the  bottom  by  deposit,  with  a  view  to 
future  extension  of  the  upper  arm  of  the  bankhead. 

Dike  3  0. — ^This  structure  is  600  feet  long,  of  four-row  work  for  27 
bents,  and  three-row  for  the  remainder.  The  grade  for  30  bents  from 
the  shore  was  level  and  13.25  feet  above  standard  low  water,  dropping 
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tb^ice  to  10  feet  at  the  outer  end.    ^is  work  was  done  in  October  and 
November. 

Bankhe^id  5  O. — Anticipating  similar  trouble  to  that  experienced  at 
bankiiead  6  C,  the  constractiou  of  four  groins  was  undertaken  at  this 
point — one  in  the  eddy  above  the  bankhead,  one  in  that  below,  and  the 
other  two  at  intermediate  points.  The  one  below  the  bankhead  was 
not  built.  The  action  of  the  upper  groin  in  breaking  up  the  eddy  was 
very  effective.  At  about  the  time  of  the  completion  of  this  groin  cer- 
tain changes  in  the  regimen  of  the  river  produced  an  attack  of  extra- 
ordinary severity  upon  the  bankhead.  causing  the  upper  groin  to  settle, 
and  endangering  the  stability  of  the  entire  structure.  To  meet  the 
emergency,  a  two-row  pile  extension  of  the  post  circle  was  ordered 
built  along  that  portion  of  the  bankhead  where  the  action  of  the  river 
was  most  dangerous.  This  work  was  in  progress  at  the  close  of  the 
year. 

A  levee  60  feet  long  was  built  back  of  this  structure  to  a  height  of 
19^  feet  above  standard  low  water  to  prevent  flood  water  passing 
around  it. 

bankhead  4  C. — ^This  structure  has  not  been  in  the  line  of  active  flow 
during  the  year,  and  no  work  has  been  done  upon  it. 

Bankhead  2  C— The  construction  of  this  bankhead  was  begun  October 
0,  at  the  foot  of  Little  Missouri  Bend,  and  was  left  in  an  unfinished 
state.  It  presents  some  new  features  based  upon  experience  in  build- 
ing  other  works  of  its  class. 

Dike  3  C.—Som^  damage  was  done  to  this  work  by  the  ice  during  the 
months  of  November  and  December,  bnt  it  was  promptly  repaired  at 
slight  cost.  Duriog  the  spring  flood  about  200  feet  of  the  outer  end 
was  carried  away. 

Abatis  below  Bike  3  0. — This  work  was  designed  to  cause  and  main- 
tain a  high  crossing  into  Wilhoites  Bend.  The  work  was  begun  June 
23,  but  on  account  of  the  quantity  of  drift  running  was  suspended  on 
the  29th. 

OAMBBIDGE  BEND  REVETMENT. 

The  lower  end  of  this  revetment  had  been  partially  destroyed,  and 
was  farther  threatened  by  a  violent  eddy  which  had  developed  at  that 
point.  To  prevent  further  damage  a  carved  line  of  2-row  pile  work, 
extending  from  the  revetment  above  the  break  to  a  point  some  distance 
below,  was  built  in  November  last.  Two  radial  curtains  were  also 
built  from  the  pile  work  to  the  bank  to  cause  the  pocket  to  All  up. 

BOOHEPOBT  BEACH. 

Bankhead  1  D. — ^Between  the  dates  of  October  8  and  November  3, 
this  structure  was  remodeled  in  a  similar  way  to  that  of  bankhead  3  A. 
The  work  stood  well  until  early  in  June,  when  a  part  of  it  was  carried 
away  by  the  flood.  'Repairs  of  this  break  involving  an  extension  of 
the  bankhead  according  to  plans  previously  prepared,  but  modified 
somewhat  on  account  of  the  stage  of  the  river  at  the  time,  were  begun 
on  the  25th  of  June,  and  were  in  progress  at  the  close  of  the  year. 

HUNTSDALE  BEAOH. 

The  project  at  this  iwint  contemplated  the  construction  of  two  lines 
of  abattis,  aggregating  700  feet  in  length.  The  work  was  done  during 
the  month  of  December,  and  has  accomplished  the  object  for  which  it 
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was  designed  in  filling  up  the  bend  Where  the  cavin^^  was  going  oil  It 
is  probable  that  additional  work  will  be  needed  to  protect  the  bend  it 
a  point  farthei^  downstream. 

GASOONADE  DIVISION. 
NEW  JUNCTION  OF  MISSOURI  AND  OSAOB    RIVBBS. 

The  operations  at  this  point  have  consisted  in  the  removal  of  depodu 
that  had  collected  in  the  cat  during  the  period  of  high  water;  in  open 
ing  a  new  ditch  800  feet  long  beyond  the  north  end  of  the  cut;  in  the 
construction  of  three  cross  curtains  designed  to  cause  a  deposit  betwea 
the  embankment  and  pile  work  of  Dike  19  J  A,  and  iu  the  removal  of 
various  obstructions  in  the  proposed  waterway.  The  shore  end  of  Dike 
19  B  was  cut  down  to  grade.  Dike  19J  A  was  repaired.  Some  repairs 
were  also  made  to  the  embankment  where  it  had  been  injured  by  the 
floods.  The  conditions  of  high  water  have  not  yet  been  such  bs  to 
develop  the  proposed  new  outlet  of  the  Osage. 

Dike  XXIII. — A  break  in  this  dike  was  discovered  on  thel2t)ioC 
August,  but  it  is  believed  to  have  been  caused  by  the  previous  flood. 
It  was  repaired  in  October. 

Dike  16  A. — ^The  out/Cr  54  feet  of  this  dike  was  cut  down  to  a  gnAt 
rising  from  0.3  feet  above  standard  low  water  to  its  old  grade  7.9  feet 

Dike  XXIV. — The  bracing  of  this  dike,  which  had  never  been  put  in, 
was  constructed  during  the  month  of  November. 

Dike  XI B. — A  groin  was  built  across  a  hole  which  had  developed 
at  the  end  of  this  dike.    This  work  was  done  in  the  first  week  of  April 

Ilardi'n'8  Island. — A  line  of  abatis  500  feet  long  was  constructed  at 
this  point  in  November,  with  a  view  of  eliminating  the  Hardins  Islan*^ 
crossing.  The  work  produced  good  results,  although  it  did  not  fully 
accomplish  the  object  proposed.  Between  November  18  and  December 
3  the  line  of  abatis  built  in  1899  was  extended  657  feet  across  the 
chute  at  the  head  of  Hardins  Island.  This  work  suflFered  some  dam- 
ages from  the  succeeding  high  water,  but  they  were  repaired  at  sJi^i^ 
expense. 

Chamois  Bankhead. — This  structure,  the  first  of  its  kind  built^  has 
withstood  remarkably  well  the  attacks  of  the  river.  The  only  work, 
except  some  minor  repairs,  that  has  been  done  upon  it  during  the  year 
consisted  in  the  construction  of  two  groins  across  the  trench  along  the 
front  of  the  bankhead,  with  a  view  to  causing  it  to  till  up.  Changes  in 
the  regimen  of  the  river  which  had  become  apparent  early  in  August 
indicated  that  the  channel  was  shifting  away  from  the  bankhead,  but 
this  tendency  was  in  part  counteracted  by  the  abatis  at  Hardins 
Island. 

HOWABDS  BEND  BEACH. 

Bankhead  4  F. — Work  on  this  structure  consisted  in  fairing  out  the 
outer  wall  over  a  part  of  its  length  and  reenforcing  different  parts  of 
the  work.    This  work  was  done  between  October  24  and  Novenaber  3. 

Bankhead  5  F. — Work  on  this  structure  consisted  in  some  minor 
repairs,  in  fairing  up  the  outer  wall  over  a  portion  of  its  length,  and  in 
reenforcing  the  work  at  various  points.  This  work  was  done  between 
September  19  and  October  22. 

Bankhead  6  F. — Four  groins  were  constructed  at  this  bankhead,  witn 
the  same  objects  in  view  as  in  the  cases  of  bankhcnds  3  A  and  6  C,  and 
some  work  for  the  extension  of  the  bankhead  upstream.    The  attack 
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npon  the  bankhead  by  tlie  spring  floods  was  very  severe,  but  serious 
damage  to  the  structure  was  prevented  by  the  work  done. 

PBSLIOAN  BBND  REVETMENT. 

Between  Angnst  15  and  December  8,  6,450  linear  feet  of  revetment, 
standard  specifications,  was  built  at  this  point.  During  the  latter  part 
of  the  month  of  June  preparations  were  in  progress  for  the  resumption 
and  extension  of  this  work  under  the  appropriations  of  January  5, 1899. 

DAMAGES. 

The  most  important  injuries  sustained  during  the  year  by  works  under 
charge  of  the  commission,  in  addition  to  those  already  mentioned,  are 
asfoUows: 

Council  Blujff"  revetment— Dnving  July,  1898,  a  large  break,  about 
2,700  feet  long,  occurred  at  the  head  of  the  Council  Bluffs  revetment. 
This  break  was  covered  by  a  railroad  company,  whose  tracks  it  protects. 
During  the  spring  Hood  of  1899  another  break  of  1,600  feet  occurred. 

The  floods  of  this  year  have  continued  for  a  longer  period  than  usual 
and  have  subjected  all  work  to  severe  strains. 

PLANT. 

2^*0  new  plant  of  importance  was  acquired  during  the  year.  The 
existing  plant  was  cared  for  as  heretofore,  and  the  necessary  work  for 
maintenance  aud  repairs  was  done.  In  addition  to  the  towboats 
belonging  to  tlie  Ctovernment,  four  private  boats  were  chartered  at 
various  times.  There  were  wrecked  and  lost  during  the  year  three  100- 
foot  barges.  Provision  has  been  made  for  increasing  the  plant  this 
year  by  the  building  of  twelve  new  barges. 

SURVEYS  AND  REPORTS. 

In  connection  with  the  progress  of  the  work,  frequent  surveys  were 
made  showing  the  conditions  at  the  various  x>oints,  and  also  numerous 
special  examinations  and  reports  upon  different  localities. 

For  details  of  the  work  see  the  reports  of  Division  Engineers  Fox 
and  Yonge,  Appendices  E  and  D,  respectively}  also  reports  of  Division 
Engineer  Fox,  Appendices  F  and  G. 

OSAOE  RIYER. 

The  project  for  the  improvement  of  this  stream,  adopted  in  1871,  con- 
sisted in  the  removal  of  obstructions  to  navigation,  such  as  snags  and 
leaning  timber,  in  deeping  the  channel  over  shoals  by  means  of  dredg- 
^g,  and  in  the  construction  of  cross  and  wing  dams  to  concentrate  the 
water  over  the  shoal  places. 

!  The  original  estimated  cost  of  the  project  was  $230,000,  but  after- 

wards the  work  was  made  to  cover  more  ground  than  was  originally 
intended,  and  for  a  number  of  years  past  no  estimate  of  the  cost  of  the 

;        improvement  by  this  method  has  been  rendered  in  the  annual  reports. 

I  From  the  nature  of  the  project,  which  contemplates  only  temporary 
relief  from  year  to  year  and  the  removal  of  obstructions  which  are  con 
stantly  forming  anew,  no  definite  time  can  be  fixed  for  its  completion, 
and  no  estimate  made  for  its  ultimate  cost.  The  improvement  must  be 
continuous,  and  the  annual  estimates  must  depend  upon  conditions  as 
they  arise. 
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The  amount  expended  by  the  General  Government  under  this  project 
to  June  30, 1899,  is  $232,135.22.  There  was  no  expenditure  ander  tfae 
project  during  the  past  fiscal  year.  The  result  has  been  a,  temporary 
beuefit  to  navigation  along  the  river  for  a  distance  of  About  245  miles 
above  the  mouth. 

The  construction  of  a  lock  and  dam  near  the  mouth  af  the  river  was 
authorized  by  the  river  and  harbor  act  of  September  19,  1800.     Owing 
to  the  small  amounts  of  mouey  appropriated  for  its  constractiou,  only 
$50,000  once  in  two  years,  it  was  necessary  to  defer  actual  coustructaoa 
until  a  sufficient  amount  had  accumulated  to  warrant  commencemeatof 
work.  With  the  exception  of  acquiring  title  to  the  necessary  grounds 
and  the  erection  of  a  lock  house  and  office,  nothing  of  im-portAuce  wrb 
done  until  the  summer  of  1896.    Work*  on  the  lock  was  then  began 
under  contract.    Before  it  had  proceeded  far,  however,  coinplicatioM 
arose  on  account  of  the  necessity  of  lowering  the  reference  of  the  miter 
sill  5  feet.     An  equitable  arrangement  could  not  be  made  with  the 
contractors  for  the  additional  work  involved  in  this  chaiig'e.     It  wis 
therefore  decided  to  purchase  their  plant  and  to  carry  on  the  work 
directly  by  hired  labor.    The  bargain  was  made  and  the  contract  sar- 
rendered  June  30, 1896. 

The  original  project,  under  which  work  had  been  carried  on  up  to  tbis 
time,  contemplated  a  structure  of  stone  masonry  376  feet  long  between 
quoins  and  52  feet  clear  width.  Before  resuming  work  this  project  was 
modified  so  as  to  reduce  the  size  of  the  lock  to  220  feet  by  42  feet  and 
to  substitute  concrete  for  stone  masonry  in  the  construction.  A  com- 
plete revised  project  for  the  lock  and  a  project  for  the  dam  were  approve<l 
by  the  Chief  of  Engineers  June  29, 1897.  The  total  estimated  cost, 
including  previous  expenditures,  is  $325,000.  The  amount  exjieiided 
by  the  General  Government  under  this  project  to  June  30,  1899,  is 
$232,135.22,  of  which  $2,575.89  was  expended  during  the  past  fiscal  year. 

Under  the  new  project  active  operations  were  carried  on  during  the 
season  of  1897  as  far  as  the  available  funds  would  permit.  T^he  work 
on  the  lock  was  about  three-fourths  completed.  The  operations  of  tbe 
season  are  described  in  the  annual  report  of  the  Commission  for  I  SOS, 

During  the  working  season  of  1898  nothing  was  done  beyond  the  care 
of  plant  and  the  preparation  of  plans,  owiug  to  the  lack  of  funds.  Tbe 
river  and  harbor  act  of  March  3, 1899,  appropriated  $25,000  for  the 
work,  and  authorized  contracts  to  the  extent  of  $146,000.  Under  the 
provisions  of  the  act,  steps  have  been  taken  to  continue  the  work  to 
completion  during  the  present  season.  On  the  16th  ultimo,  a  contract 
was  entered  into  with  Messrs.  James  S.  Pollard  and  Joseph  D.  W&UiAce 
covering  most  of  the  work,  while  the  rest  will  be  done  directly  by  hired 
labor  and  purchase  of  materials  in  open  market. 

Work  was  promptly  begun  under  the  contract  as  soon  as  it  was 
approved.  The  high  water  will  prevent  actual  work  on  the  fouuda- 
tions  until  about  the  l^t  of  August;  but  the  general  work  of  prepara- 
tion, such  as  the  purchase  and  assembling  of  material,  the  repairs  of 
plant,  etc.,  is  being  carried  on  in  the  meanwhile.  A  consideraWe 
amount  of  excavation  for  the  east  abutment  of  the  dam  above  tbe 
water  line  has  also  been  done. 

The  work  is  under  the  charge  of  Capt.  Hiram  M.  Chittenden,  Corps 
of  Engineers,  secretary  of  the  Commission,  with  Mr.  F.  B.  Maltby, 
United  States  assistant  engineer,  in  immediate  supervision.  For 
further  details,  see  Mr.  F.  B.  Maltby's  report.  Appendix  H. 

The  following  paragraph,  relating  to  the  importance,  methods,  and 
cost  of  fiiture  improvement,  based  upon  a  personal  examination  of  the 
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liver  "by  the  oflScer  in  charge,  is  quoted  from  the  last  annual  report  of 
the  Oom mission: 

1^  would  appear  that  the  commercial  importance  of  this  rirer  will  tally  instliy 
oon Sinuous  improyement  in  the  future;  but  that  the  costly  method  of  locks  and 
dams  is  not  necessary  in  order  to  secni^  a  good  narigable  stage  at  low  water.  The 
niLiiierovis  works  in  1872  and  1873,  and  repaired  and  extended  in  1878-1881»  were 
fooo«l  to  l>e  in  an  almost  perfect  state  of  rt*pair,  and  to  have  answered  their  pur- 
pose admirably.  It  is  eviaent  that  a  reasonable  deyelopment  of  this  system,  with 
iitocliHomt.iona  suggested  by  actual  experience,  will  answer  all  the  requirements  of 
tbe  ntroaoi.  It  is  estiuiateid  that  the  annnal  outlay  for  this  purpose  need  not  exceed 
925,000. 

Por  oommeroial  statistics,  see  report  of  Asst.  Engineer  A.  H.  Blais- 
dell,  A^ppendixO. 

OASOONADB  RIYBR. 

The  project  for  the  improvement  of  this  stream,  adopted  in  1880,  con- 
sisted in  the  removal  of  snags  and  logs  from  tbe  channel,  and  of  leaning 
tiinY>er8  from  the  banks  of  the  river  where  necessary,  and  the  construe* 
tion  of  wing  dams  and  training  walls  to  concentrate  the  flow  of  water 
upoii  the  shoals  to  increase  tbe  depth  over  tbem. 

Prom  tbe  nature  of  tbe  project,  which  contemplates  only  temporary 
relief  from  year  to  year,  and  tbe  removal  of  obstructions  which  are  con- 
stantly forming  anew,  no  definite  time  can  be  fixed  for  its  completion, 
and  no  estimate  made  of  its  ultimate  cost.  The  improvement  mnst  be 
continoous,  and  the  annual  estimates  must  depend  upon  conditions  as 
they  arise. 

Tbe  original  estimated  cost  of  the  project  was  $50,000,  and  the  princi- 
pal work  contemplated  by  it  has  been  accomplished,  but  for  reasons 
just  stated  tbe  work  can  never  be  considered  completed. 

The  amount  expended  under  tbe  project  to  June  30, 1899,  is  $61,827.10, 
of  which  sum  $360.54  was  expended  during  the  past  year  in  the  care  of 
plant. 

Owing  to  the  absence  of  fiinds,  it  was  not  possible  to  carry  on  any 
actual  field  work. 

In  the  river  and  harbor  act  of  March  3, 1899,  the  sum  of  $15,000 
is  appropriated  for  tbe  continnation  of  this  work.  Preparations  have 
been  made  for  tbe  active  prosecution  of  the  work  as  soon  as  the  high 
water  shadl  subside,  but  no  actual  operations  in  the  field  could  be 
undertaken  before  the  close  of  the  fiscal  year. 

The  work  is  under  tbe  direction  of  Capt.  Hiram  M.  Chittenden, 
Corps  of  Engineers,  secretary  of  the  Commission,  with  Asst.  Engineer 
F.  B.  Maltby  in  local  charge. 

The  following  paragraph  relating  to  the  importance  and  cost  of 
future  improvement,  based  upon  a  personal  examination  by  the  officer 
in  charge  of  the  work,  is  quoted  from  tbe  last  annual  report  of  the 
Commission: 

It  would  appear  that  the  commercial  importance  of  this  rlTer  wlU  ftilly  Justify 
continnons  iniproTcment  in  the  future.  The  same  method  of  improvement  recom- 
mended for  the  Osage  is  also  recommended  for  this  stream.  The  physical  charter- 
istics  of  both  rivers  are  practically  the  same.  Probably  one  lock  could  be  built  to 
sdvantage  below  Pryors  Bend,  where  there  is  a  long  series  of  obstructions;  but  for 
tbe  rest  of  the  river  the  cheaper  method  of  channel  contraction  will  answer  every 
pnrpoea.  It  is  estimated  that  the  sum  of  $15,000  per  year  wiU  maintain  a  satis- 
uetory  low- water  navigable  stage  on  this  stream. 

For  fiirtber  details,  see  report  of  Asst.  Engineer  F.  B.  Maltby,  Appen- 
dix L 

For  commercial  statistics,  see  report  of  Asst  Engineer  A.  H.  Blais- 
dell,  Appendix  C. 
BN0  99 ^230 
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RECOMMENDATIONS  AND  ESTIMATES. 
MISSOURI  RIVER. 

In  previons  reports  the  Commission* has  called  attention  to  the  inad 
eqnacy  of  the  annaal  appropriations  under  recent  acts  to  permit  of 
satisfactory  progress  being  made  in  the  work  of  continuous  improFe- 
ment,  especially  as  these  acts  have  provided  that  large  sums  be  diverted 
for  improvements  at  widely  detached  localities. 

It  was  urgently  recommended  that  such  localities  be  provided  ibr  bj 
separate  legislation,  while  the  annual  general  appropriation  shoald  be 
used  solely  on  the  continuous  improvement  of  the  river  by  reaches  ia 
accordance  with  the  Congressional  act  of  September,  1890. 

Should  this  policy  be  pursued  for  a  few  years,  the  progress  of  the 
systematic  work  under  more  economical  methods  would  soon  beoome 
evident  and  commerce  would  begin  to  reap  the  benefit  of  the 
improvement. 

There  were  nine  detached  localities  at  which  work  was  directed  to 
be  done  under  the  act  of  1896,  and  this  number  was  increased  bj  the 
act  of  July  1, 1898,  to  thirteen  and  further  increased  to  eighte^i  by 
acts  of  1899. 

There  are  localities  lying  in  the  first  reach  where  the  demands  for 
improvement  are  most  pressing,  which  would  be  reached  in  a  short  time 
could  the  systematic  improvement  be  allowed  to  proceed  unrestricted 
by  diversion  of  funds  to  detached  places. 

The  commission  would  also  call  attention  to  the  depleted  floating 
plant  now  available  for  its  work. 

During  the  last  two  seasons'  operations  the  work  was  frequently 
embarrassed  for  the  want  of  sufficient  carriers  to  prosecute  the  work 
vigorously  and  cheaply. 

This  adjunct  can  not  be  hired  at  reasonable  cost,  but  should  be  kep^ 
up  if  the  work  is  to  be  continued  on  the  river. 

It  does  not  appear  possible  to  properly  provide  for  the  plant  by  pro- 
X)ortional  taxation  of  the  allotments  made  for  detached  places,  as  tdat 
would  leave  the  balances  left  for  improvement  purposes  too  small  lor 
any  useful  efi'ect;  but  it  was  found  necessary  this  year  to  thus  provide 
for  a  small  addition  of  new  barges.  With  a  more  liberal  ap])ropriation 
for  the  general  improvement,  the  plant  could  be  gradually  renewed 
and  kept  in  condition  at  an  expense  which  would  not  fail  onerously  on 
any  of  the  works. 

In  1883  a  floating  plant  valued  at  $500,000  was  available  for  carrying 
on  the  work  of  improving  the  Missouri  Kiver,aud  was  adequate  for  the 
work  involved  in  the  expenditure  of  annual  appropriations  of  $750,000. 

Since  188:^  another  plant,  valued  at  about  $200,000,  has  been  added, 
making  total  value,  at  first  cost,  $700,0((0.  No  plant  has  been  added 
since  1894,  and  it  has  now  deteriorated,  through  age,  service,  and  lack 
of  funds  for  renewal  and  proper  repairs,  to  an  exceedingly  small  value. 
It  is  entirely  insuificient  even  for  carrying  on  the  small  amount  of 
work  contemplated  by  the  recent  small  appropriations,  and  in  a  short 
time  will  probably  be  practically  reduced  to  nothing. 

It  is  impracticable  to  carry  on  the  work  with  any  degree  of  efficiency 
for  permanent  useful  results  at  the  present  rate  of  ax)propriations. 
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OSAGE  RIVBR. 

A.88iiining  that  the  work  on  the  lock  and  dam  will  be  completed 
during  the  present  season,  and  that  no  farther  stractores  of  thin  class 
iiv-ill  be  reqaired,  the  sam  recommended  for  the  improvement  of  the 
river  ander  the  original  project  is  $25,000  per  year. 

GASCONADE  RIYBB. 

The    amount   recommended   for  improvement  ander  the  existing 
prefect  is  915,000  per  year. 

Money  staiemenU. 

DfPBOVUfO  mSSOUBI  BIVSR  FROM  MOUTH  TO  SIOUX  CITY,  IOWA. 

Jaly  1, 1S98,  bftUnce  auexpoDded $320,874.19 

AnBomit  Appropriated    by  urgent  deficiency  »ct  approved   Junuary 

5,  1899 100.000.00 

Amount  appropriated  by  river  and  harbor  act  approved  March  3,  1S99.  100, 000. 00 

Amount  appropriated  by  sandry  civil  act  approved  March  3, 1^99 200, 000. 00 

Refunded  on  account  of  overpayments 3.10 

720,877.29 
Jnne  30, 1S99,  amonnt  expended  daring  fiscal  year 817,174.78 

July  1, 1899,  balance  nnexpended 403,702.51 

Jaly  l,l«»9^oot8tanding  liabilities 32,835.06 

July  1,1899, balance  available 370,867.45 

IAmoant  that  can  be  profitably  expended  in  fiscal  year  ending  June 
90,1901 1,000,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
.    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

IMPROVING  OSAGK  RIVBR,  MISSOURI  AND  KANSAS. 

July  1, 1898,  balance  unexpended $4,108.71 

Amount  appropriated  by  river  and  harbor  act  approved  March  3, 1899 ...    25, 000. 00 

29,108.71 
June  30, 1899,  amount  expended  during  fiscal  year 2,875.89 

July  1, 1899,  balance  unexpended 26,232.82 

July  1,1899,  outstanding  liabilities 1,273.09 

July  1, 1899,  balance  available 24,959.73 

(Amount  (estimated)  required  for  completion  of  existing  project: 
On  lock  and  dam 146,000.00 
On  gnneral  improvement (^ 

Amooat  i  hat  can  be  profitably  expended  in  fiscal  year  ending  J  nne  30, 1901 , 

I    for  works  of  improvement 171,000.00 

Submitted  in  oompliance  with  requirements  of  sections  2  of  river  and 
i    harbor  aota  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

1  Indeterminate. 
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UIPROYIKO  0A800NADB  RIYSB,  MUSOUSI. 

Jnly  1, 1898,  bftlance  ODexpended 

Amonnt  approprlAled  by  riTer  and  harbor  act  approTed  March  8, 1899  ..    15,000.00 

Jqdo 30»  1899, amoant  expended  during  fiscal  year SOO.M 


Jnly  1, 1899,  balance  unexpended 14,  i 

July  1, 1899,  onutandinfflisbilittes 1^498,43 

Jnly  1,1899,  balance  available 13,428.4g 

Amonnt  that  can  beproOtably  expended  in  fiscal  year  ending  June  30,1901 : 

For  works  of  iinpruTenieot $14,000.00 

For  maintenance  of  impniTement 1,000.00 

i5,ooaoo 

Submitted  in  oompliance  with  reqnirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

Bespeotfolly  submitted. 

Amos  Stioknbt, 
Lieutmant-Colonel  of  Engineern^  U.  8.  j^ 
G.  0.  Broadqead. 
Thos.  H.  Handbury, 
Major  J  Corps  ofEngineers^  U.  8.  A^ 
0.  L.  Chaffee. 
W.  L.  Marshall, 
Major y  Corps  of  Engineers^  U.  &  A» 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  8.  A. 


Financial  $tatemenifram  Jnly  i,  1898^  to  Jnne  SO,  1899, 


Work. 
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tlOO  AOt 

of  Janes, 
188S. 


Appropria- 
tion act 
of  J  one  4, 
1887. 


ApproprUt* 

iionsot 

of  July  1, 

1^ 


Urfent 
defl<3Bney 
sppropri*- 

JMI.MBB8. 


Improting  Mi$$9uH  Rkterfnm  fMUih 
to  8iou9  OUy^  Iowa. 

Office  and  traveliog  expenaeo  and  aala- 
rieaof  oommlMlun 

Bnnreys,  gaagea,  phyaioal  data,  and  pnb- 
Itoationa 

8yat«matic  improrement,  First  Keaoh  . 

Iirat  Reach 

Operating  anag  boat 

BectifloNtlon  of  the  river  at  Omaha,  Mebr. 

At  Atchiaun.  Kans 

Oppoaite  Leavenworth,  Eans 

vioinltyof  St.  Joseph,  Mo 

Month  of  Kaw  River 

Above  month  Little  Blue  River 

Above  Glasgow,  Mo 

Kear  Hontstlale,  Mo 

Pelican  Bend  and  vicinity 

LoonI  works  above  Kansas  City,  Mo  . 

Local  worka  below  Kansas  City.  Mo. . 

Repairs  to  works  and  contingencies  . 

Repairs  and  oontingencies 


$6,000.00 


n.8i8.» 

2,842.47 
282.08 


$20,000.00 
10,500.00 


$1,186.82 


140.77 
880.88 


813.88 


76^000.00 
20,000.00 


70.88 


8,780.81 
2.36 


6,000.00 
80,000.00 

6,000.00 
10,000.00 
16.000.00 
10,000.00 
60,000.00 


$ioo,ooaoo 


8,608.86 


4.48 


80,000.00 
18,6u0.00 


Total. 


1,186.82 


8,012.60 


10.066.87 


300,000.00 


100,000.00 


Improwing  Otagt  Btver^  MU90uri  and 
JTansos. 

Look  and  dam  (oonstmotioii  of  look,  etc.) 
Snagging  operationi 


1,824.08 
1,284.68 


TotaL. 


4,108.71 


Impnvinff  OatotnadB  Biver,  JflMouri. 
BcBMTal  of  anaga  and  other  ohstractions 
Gtaiid  total 


287.38 


1,186.82 


14,008.00 


10^008w87 


100,000.01 
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nmtmcka$uatmmifir9mJwi9l,1898,ioJtmeS0,lS99^Couiimi9d. 


Wotk. 


BtrerAnd 
harlxw  appro 
priation  act 
ofMar.S,18M. 


Sundry  elvil 
appropriatioD 
act  of  Mar.  8, 


Reftmdedoo 

aooountof 

OTerpaymeiil. 


Total  arall- 
abla. 


lMm^rw€ma  MiMtovH  BSwrnr  from  wumik  fa 


OOlee  and.  txaTaUiiieeapeDaaa  and  talariea  of 

oommlwalon 

Svrve^rs*  sangM,  pbyaical  data,  and  pnblica- 


$8,000.00 


SylMiuntlc  fanprovement.  Fint  Raaoh.. 

l^rst  Reach  ...  

Operating  anas  boat 


$18,000.00 
10,500.00 


» riyer  at  Omaba,  Nebr. 


13,500.00 
26,000.00 


40,000.00 


ita  Ijeavanwortb.  Kana 

.   .aity  *a  SL  Joo«vh.Mo 

Maatli  of  Kaw  Rirer — 

▲bo^aaDOBtli  Little  Blao  RiT«r 

.Above  Olaaicpw.  Mo 

Ifaar  Hontadale,  Mo 

PalWran  Bond  and  ridnity 

r.ai!al  worka  above  Kanaaa  City,  Mo. 
I^oeal  worka  below  Kanaaa  City.  Mo. 
B«palia  to  worka  and  eootingenoiea., 

'Repatra  and  oontinfeociea 

▲t  Randolpb  Bend,  Mo 

▲t  L«xiaston,Mo 

▲tNlcf;erBead.Mo 

▲tJaAnoDd^.Mo. 

Haw  plant 


1.000.00 
6,0(10.00 
10.000.00 
1.000.00 


3,000.00 
94. 000. 00 


10,000.00 
8,000.00 


10.000.00 


15,000.00 


4.600.00 


86,000.00 
12.  QUO.  00 
8.000.00 
8,000.00 
16,000.00 
13,500.00 


TMrf 

Iwnprtming  Otage  Rimer,  MisMmri  and  Komat, 

Jjock  aod  dam  (oonfftnietionof  look,eto.).... 
Soagj^okgiJiffetnldaam 


100,000.00 


26,000.00 


200,000.00 


Total 

l9tfT9ting  Qmaeonad^  JKmt,  Mis$owrL 
Baaftoml  of  anaga  and  other  obatmctiona.. 
Grand  tolal 


26.000.00 


15,000.00 
14M00.~00 


10.26 


2.03 


.22 
.60 


3.10 


200,000.00 


8.10 


$44,828.48 

28.842.47 

6,282.68 

88,50108 

45.818.88 

40,146.77 

2,06&81 

7,000.00 

64,000.00 

6.000.00 

25,000.00 

88.000.00 

11,000.00 

160,000.00 

19.780.81 

80,078.23 

10.500.22 

68.508.86 

12,000.00 

8,000.00 

8.000.00 

i6.ooaoo 

18.000.00 


720,877.28 


27,824.08 
1,284.68 


28,108.71 
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Work. 


Total  amnnnt  |    Total  bal- 
expeu«l(Ml  tu  anceM  JnnetO, 
J  one  30, 1899.  18M. 


Improving  MUiowri  River  from  tnouth  to 
Sioux  Oity,  Iowa. 

Office  and  trareUng  expeoaea  and  aalariea  of 
oomiiiiaiiion 

Surveys,  gauges,  physical  data,  and  pnblioa- 
tions 

SvaU'inatic  improvement.  First  Reach 

First  Keach 

Operating  snag  boat 

BeotiflcatioQ  of  the  river  at  Omaha,  Nebr 

At  Atchison.  Kaus 


Opposite  Leavenworth,  Kana . 
Vicinity  o"  ~    '        *    " 


$10,020.77 

12,041.81 
5. 282. 69 
67. 492. 45 
20, 446. 73 
58.90 


icinity  of  St.  Joseph.  Mo. 

Month  of  Kaw  River 

Above  mouth  Little  Blue  River 

Above  Glasgow,  Mo 

Dear  Uuiiistlale.  Mo 

Pelican  Bend  and  vicinity 

Local  works  above  Kansas  City,  Mo 

Local  works  below  Kansas  City,  Mo 

-Repairs  to  works  and  contingencies 

Repairs  and  contingencies 

At  Randolph  liend,  Mo 

At  Lexington,  Mo 

At  Nigger  Bend.  Mo 

At  Jetterson  City,  Mo 

New  plant 


4,843.01 
29. 538.  96 

4.785.84 

8,794.30 
10. 670. 08 

2,492.11 
49, 993. 47 

2,817.30 
80,  (ITS.  23 
10,  500.  22 
18. 483. 18 


Total. 


Improving  0$<ige  River,  MiM^ouriand  Kanea*. 

Look  and  dam  (construction  of  lock,  etc.) . . . . 
Snagging  opei-ations 


Total 

Improving  Qaeeonade  River,  Miatouri. 
Removal  of  snags  and  other  obstructions.. 
Grand  total 


933.73 


817,174.78 


2,564.00 
31U.99 


2,875.80 


124,402.71 
11,800.00 


21,000.58 
25, 367. 10 
40.087.87 

2.086.81 

2,156.99 
24, 46  J.  04 

1.214.16 
16, 205.  70 
13,  329  92 

8,507.80 
100. 006.  53 
16,973.61 


36. 025. 77 
12. 0(H).  00 
8,000.00 
8.000.00 
16, 000. 00 
17.066.27 


403, 702. 51 


25,250.13 
973.69 


26. 232. 82 


Ontotandf  n^  1      Balnnees 

liabUities  availablr 

June  30, 1809.    JoneM.  180B. 


I00L06 
840.00 


8.65L47 

1,295.10 

25.94 

2S.03 

46.00 


2,504.19 

56.60 

4,124.47 


8,645.46 


11.031.84 


32,885.06 


1,174.00 
09.00 


1,273.09  I 


«S3,n0.75 
10.9tt.« 


17, 4S&.  II 

24,U72.<» 
40,001.03 
1.063.71 
2.11LS0 
24,461.01 
1,  214. 16 

le.  as.  70 

10. 825.  73 

8.  451. 20 

96,882.60 

10.973.51 


26, 38a  SI 

12,000.00 

8,000.00 

8.00a  00 

16,000.00 
6.0M.43 


870.807.45 


24,085.04 
874.60 


24,9&0.73 


1,408.43 


35,606.58 
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Con$olidaUd  tiaiemmi,  Jmly  6, 18S4,  U  June  SO,  2899. 

UMPBOVUfG  MISSOURI  JUYXB  FROM  MOUTH  TO  SIOUX  dTT,  IOWA. 

Act  of  Jii]y5,1884 $640,00a00 

Act  of  Aainist 6, 1886 875.000.00 

Act  of  Aoioistll,  1888 L  00»),  000. 00 

Act  of  February  22,  1890 75,000.00 

Act  of  September  19, 1890 800,000.00 

Act  of  Joly  13.1892 600,000.00 

Act  of  March  3,  1893 700,000.00 

Act  of  Aognst  18, 1894 700,000.00 

Act  of  Mareh2,  1885 710,000.00 

Act  of  JaueS.1896 800,00i».00 

Actof  JiiDe4,1897 300,000.00 

Act  of  July  1,  1898 300,000.00 

Actof  January  5, 1899  (orgentdetiiieuoy) 100,000.00 

Actof  March  3,  1899  (river  and  harbor) 100,000.00 

Actof  March  8, 1899  (sundry  civU) 200,00a00 

Total  specific  appropriations 6,900^000.00 

Balmnces  from  former  appropriations: 

Act  of  Angnst  2,  lbo2,  applied  to  works  above  Sionx 

City,  Iowa $4,000.00 

Snnrey  of  Missonri  River  ftnm  month  to  Fort  Benton ..  8, 844. 39 
Act  of  An^st  5,  1886,  applied  to  removing  obsti  notions 

from  MissonriRiver 1,982.80 

Total  balances 14,827.19 

Bacaived  firom  sales  and  deposits 1,471.92 

Total 6,916,299.U 

UfPROVINa  08A0B  RIYBR,  MISSOURI  AND  KANSAS. 

Act  of  Angnit  18, 1894 $46,000.00 

Act  of  Jnne  3.  1896 60,000.00 

Act  of  March  3. 1899 25,000.00 

Balances  transferred  Jannary  15, 1895,  f^m  M%j.  Charles  J. 
Allen,  Corpn  of  Kngineers : 

Actof  September  19,  1890 42,656.18 

Act  of  July  13, 1892 43,366.44 

Total 207,021.62 

DCPBOVINQ  GA8CONADB  RIVEB,  MIS80UBI. 

Act  of  Angnst  18, 1894 $5,00a00 

Actof  Jnne  3, 1896 6,000.00 

Actof  March3,  1899 16,000.00 

Balance  transferred  Jannary  16, 1896,  from  Mf^.  Charles  J. 

Allen,  Corps  of  Engineers,  actof  July  13, 1892 138.11 

Total a6,138.U 

Grand  total 7,148,468.84 

Expended  to  Jnne  30, 1899: 

For  improving  Missouri  River $6, 612,  .*>96. 60 

For  improving  Osage  River 180,788.80 

For  improving  Gasconade  River 10,211.26 

Total 6,703,696.66 

Balance  Jnne  30, 1899 44^  862. 18 
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Li$t  of  driltan  emgineert  empUnfml  on  work  of  river  mud  kmrh)r  improvemenU  in  elugrpe  ^ 
MUtouri  Ricer  CommisMion  from  Jnlg  1,  1898,  to  June  SO,  1899,  inelneive,  in  oot»necti4pm 
iHth  improving  Mi$$omri  River  from  it$  momlk  to  Sionx  Citjf,  Iowa  {under  acts  of  A  ttgmmt 
18,  1894,  March  f,  1895,  Jmne  S,  1896,  June  4, 1897,  July  1, 1898,  and  March  S,  ISUlf}; 
improring  Usage  Rirer,  Mieeonri  and  Kansas  (under  river  and  karhar  acts  ofjttme  S, 
18: f6,  and  March  S,  1899);  improving  Gasconade  Rirer,  Missouri  {under  river  and  h^sr^ 
bor  acts  of  June  S,  1896,  and  Mareh  8,  t899). 


Vame  and  reiiidenoe. 


Wb«n  anplo jed. 


Samuel  H.  Yongp,  Nebraska  City,  Nebr. . . 

&  Waters  Fox,  Jeiferaon  City,  Mo 

A.H.BIai<Mlell.StLoaia,Mo 

James  A.  Seddoo,  St.  Louia,  Bio 

F.B.MaUby 

Sainael  F.  Creoelina,  St  Loala,  Mo 

R.  A.  Crawford,  Jeffereon  City.  Ma 

W.  R.  De  Witt,  Jefferson  City,  Mo 

Ed.  Jonea,  Leaven  irortb,  Kana 

S.  W.  Benedict,  Jefferson  City,  Mo 

O.  H.  B.  Tomer.  St.  Looia,  Mo 


Omaha  diriaioii;   local  worka  abor« 
Kansas  City. 
'/GMcouailciiiTision;  local  worka  belov 
;      Kaunas  City. 

X  Local  worka  abore  and  below  Kans— 
:      City. 

.(GaacooMle  and  OmahA  divisions. 
.  St.  Looia,  Mo. 
I         Do. 

^Oa«ge  River;  oonatniotion  of  lock  and 
/    dam. 
VSt.  Louis,  Mo. 
\Improving  Gasconade  River;  in  ftekL 

}Gai«conade  di  viaion ;  local  worka  below 
Kansas  City. 

Do. 

U       D.. 

(Local  worka  above  Kanaaa  City. 

rGasconade  division ;  local  works  below 

\    Kansas  City. 

fSt  Louift,  Mo. 

|\Local  works  below  Kjmsaa  City. 


Abstract  of  proposals  opened  at  St,  Louis,  Mo,,  May  6,  1899,  for  furnishing  articles  enu- 
merated below  in  accordance  with  letter  of  April  4, 1899,  from  this  office. 


Articles. 


Earth  excavation  (wet) coble  yarda.. 

Earth  exes  vat  ion  (dry) do — 

Rock  excavMtion do.... 

Stone  paving sqoare yards.. 

Cement barrels.. 

Mortar  (mixing,  forming,  and  placing),  cable 

yarda 

Concrete  (mixing,  forming,  and  placing),  cobic 

yarda 

Iron  work  (frames) pounds.. 

Iron  work  (castings) do — 

Piles linear  feet.. 

Sheet  piling  (10  inches  wide,  )ier  pile) . .  .do. . . . 

Lomber  (floor  and  apron) feet  B.  M.. 

Lomber  (aheathing) feetB.  M.. 

Lomber  (grillage) feet  B.  M.. 

Lock  gMtea nomber.. 

Reuu»vingold  cofferdam linear  feet.. 


Total. 


Quantity. 


20.000 

5,000 

>iUO 

sou 

6,000 

150 

5,500 

832.000 

18.000 

30,000 

24.000 

180.000 

110, 000 

185,000 

4 

cwo 


J.Y.Hoag.Jr. 


Per  on  It.       Total 


12.30 
2.30 
2.30 
8.00 
3.60 

3.00 

8.00 

.11 

.07 

.75 

.75 

60.00 

60.00 

60.00 

2.119.75 

9.00 


$46,000.00 

11,500.00 

1,840.00 

2,400.00 

21.000.00 

460.00 


16. 


500.00 
520.00 
•JtM».  00 

5(K».  m 

000.00 
800.00 
600.00 
100.00 
479.00 
120.00 


Jaa.  S.  Pollard  and 
Jos.  D.  WalUoe. 


Per  onit.       Total. 


10.80 

.70 

LOO 

L40 

2.95 

5.00 

4.50 

.50 
.50 
46.00 
63.00 
37.00 
at.  250. 00 
62.00 


$16,000.00 

3,500.00 

800.00 

L 120. 00 

17,700.00 

750.00 

24,750.00 
21, 58".  00 
2,700.00 
15,000.00 
12,000.00 
8,280.00 
6,9.U).00 
4,99.1  00 
6. 000. 00 
1,360.00 


218,060.00  I.., 143.465.00 


I 


a  If  bnilt  in  place,  add  $1,000  for  4  lock  gates. 
6  See  letter  transmitting  proposals  and  abstract. 

Amount  available  for  payments  under  proposed  contract,  $171,000. 
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APPBUDIX  A. 

aitnual  rrport  on  bdrtkt8,  by  mr.  a.  h.  blai8dbll,  assistant  bnoinbkr. 

Missouri  Rivbr  Commission, 

St,  Louis,  Mo.,  June  SO,  1899, 
Captajn:  I  have  the  honor  to  report  as  follows  on  the  work  accomplished  nnder 
the  approved,  project  of  the  topo^p^phical  survey  of  the  Missonri  River  Valley 
between  the  month  and  Sioax  City,  Iowa,  during  the  fiscal  year  ending  this  day : 

No  survey  party  was  sent  into  the  field  and  the  only  work  performed  was  the 
completion  of  the  charts  of  the  surveys  of  previous  years. 

These  charts  are  fourteen  in  nnmher,  drawn  to  a  scale  of  1.000  feet  to  1  inch,  aud 
embrace  surveys  made  from  1894  to  1897,  inolnsive,  covering  tne  river  from  its  mouth 
to  10  miles  above  Kac8a«  City,  Mo.,  a  river  distance  of  400  miles. 

The  charts  cover  thoroughly  all  of  the  valley  within   1|  to  2  miles  of  the  river, 
except  where  the  bluffs  lie  nearer  than  those  distances,  and  where  the  blufl's  are 
farther  away  they  have  been  separately  located  and  platted.    C<»ntour  lines  on  the 
low  ground  are  shown  at  5- feet  intervals  and  on  the  bluffs  at  20-feet  Intervals. 
The  total  time  of  draftsmen  emploved  was  twenty-one  n«onths. 
All  of  the  earlier  charts  were  critically  gone  over,  omissions  supplied  and  completed. 
Tracings  required  lor  use  in  field  and  oflSce  were  made  and  other  incidental  work 
was  perfoTmed. 

Very  respectfully,  your  obedient  servant, 

A.  H.  BLAiSDEiX,  Atihtant  Kngineer, 
Capt.  H.  M.  Chittendbn, 

QorpB  of  Engineers,  U.  8,  A,, 

Secretary  Missouri. River  Commission. 


Appendix  B. 

akxual  bbfort  on  oarors  and  physical  data,  bt  mr.  a.  ii.  blaisdrll,  assist- 
ant bnginrkr. 

Office  Missouri  River  Commission, 

St.  Louis,  Mo.,  June  30, 1899. 
Captain  :  1  have  the  honor  to  snbmit  the  following  report  on  water  gauges  during 
the  tieeal  year  ending  June  30, 1899. 

There  has  been  no  change  in  the  locations  of  the  22  permanent  gauges  maintained 
on  the  Mi88onri  River  from  those  given  in  last  year's  report. 

One  complete  tour  for  inspection  and  repair  made  during  October  has  sufficed  to 
keep  all  the  ganses  in  serviceable  condition. 

Of  the  17  cable  K^uges  on  bridges.  2  have  now  in  nse  the  duplicate  cords  and 
weights  with  which  these  gauges  are  kept  provided,  and  three  have  been  fiiruisbed 
with  new  scale  boards.  A  new  inclined  shore  gange  was  erected  at  Dewitt,  a  simi- 
lar one  reset  at  Waverly,  and  temporary  ones,  for  low- water  nse,  were  reeetabilshed 
at  L«exington  and  BrownviUe. 
The  renewals  and  repairs  have  all  been  of  an  inexi>6n8ive  character. 
In  addition  to  the  regular  gauges,  2  temporary  ones  maintained  by  the  field  parties 
are  in  the  sixth  year  of  their  continuance. 

The  pilot-bnlletin  service,  exhibiting  the  daily  stages  from  practically  the  same 
seroe  a«  the  United  States  Weather  Bureau,  waH  continued  throughout  the  year  at 
Kausas  City,  Mo.,  and  during  eight  months  of  navigable  season  at  the  11  gauge  sta- 
tions below. 

On  application  from  steamboat  men  a  bulletin  frame  was  placed  on  each  side  of  the 
Boonviile  Bridge,  takine  the  place  of  a  single  frame  on  shore. 

Abstracts  of  the  weekly  gauge  reports  have  been  mailed  regularly  to  the  snag  boat 
and  to  the  fifld  officers,  current  hydrographs  have  been  platted  to  date,  and  cor- 
rected hydrographs  of  the  previous  year  have  been  nearly  completed  in  ink. 

Weekly  reports  of  the  upper  river  gauges  during  the  months  of  their  maintenance 
at  Bismarck,  N.  Dak.,  Fort  Benton,  and  Townsend,  Mont.,  have  been  regularly 
received  through  the  courtesy  of  the  engineer  officer  in  charge. 

Dnnng  the  fall  season  the  stage  on  the  Missouri  was  about  a  mean  of  the  preced- 
iug  three  years,  broken,  however,  in  the  river  below  Dewitt  by  rises  of  about  4  to  5 
f«et  and  by  smaller  changes  above.  These  rises  occurred  in  Septemlier  and  October, 
and  were  tiie  causes  of  a  not  very  fleivorable  season  for  the  prosecution  of  improve- 
ment work. 

The  highest  water  of  the  year  below  Sionx  City  occurred  during  the  last  ten  days 
in  April,  and  in  some  localities  was  of  the  nature  of  a  flood,  reaching  a  stage  higher 
than  any  since  1881,  and  only  3  feet  below  the  flood  of  that  year ;  in  general,  however, 
the  stage  Taried  firom  0  to  1.6  feet  above  standard  high  water. 
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The  "  JnDe  rise''  appe«T8  to  have  oreeted  at  Townsend.  Mont.,  on  Jnne  28,  l>^iig 
then  1.6  feet  above  standard  high  water,  a  stage  equaling  that  of  1894»  mtt^  the 
hiffhest  on  record  since  1892. 

Below  Sioux  City  the  year  ends  with  a  stage  varying  from  2  to  6  feet  ImIow  the 
April  flood. 

The  4  gauges  on  the  Osage  and  the  1  on  the  Oaaconade  River  were  oontinoed. 

Altboagh  the  fall  stage  on  the  Osage  was  oonsiderablv  broken  by  irre^ulju'  rwee, 
the  river  at  no  time  aner  July  13  reached  a  height  which  submerged  the  coffer- 
dam  at  Look  No.  1. 

The  spring  stages  were  as  usual  very  fluctuating,  but  were  not  excessive  in  heii^bt. 

The  Gasconade  hydrograpli  presenta  its  usual  sharp  rises  and  falls  and  is  only  to 
be  remarked  for  the  low  stage  prevailing  during  the  greater  part  of  Jane  of  1  foot    \ 
and  less  above  low  water. 

Very  respectftilly,  your  obedient  servant, 

A*  H.  BULISDKLL,  JMtUUMt  Jgwyf  MST^ 

Capt.  H.  M.  Chiitbndbn. 

Corps  of  Engineers,  U.  8.  A,, 

Soorekurff  Mitsouri  Eiver  ComwUsthn. 


Appendix  O. 

AVNUAL  BBPOBT8  OH  COUMSBCIAL  STATISTICS,  BT  MR.  ▲.  H.  BULISDKLLy  ABStBTAST 

SNOINBBK. 

Officb  Missouri  Rivsr  CoMMissioir, 

St.  Louis,  Mo,,  June  So,  1899, 

Captain:  I  have  the  honor  to  submit  the  following  report  on  the  commerce  of  the 
Missouri  Kiver  between  its  mouth  and  the  lower  limits  of  Sioux  City,  Iowa,  during 
the  calendar  year  1898. 

The  same  method  of  procuring  the  statistics  adopted  in  previous  years— that  of 
correspondence  and  personal  inquiry— was  followed. 

In  most  cases  the  larger  shippers  willingly  filled  out  the  blank  forms  fomiahed 
them,  but  among  the  smaller  snippers  much  correspondence  nsually  ensaed,  followed 
freauently  by  personal  investigation,  before  satisfactorv  returns  were  obtaiued. 

Toe  weekly  reports  on  special  conimerce  cards  sent  in  by  the  water-gauge  observers 
served  as  a  check  on  the  re  corns  made  by  the  shippers. 

The  tables  giving  the  t«mnageand  measurements  of  steamers  engaged  in  the  trade 
are  compiled  from  their  inspection  papers. 

In  some  of  the  comparative  tables  previous  to  1895,  when  the  Jnrisdiction  of  the 
Missouri  River  Conimission  included  Sioux  City,  Iowa,  a  small  amount  of  the  com- 
merce reported  should  be  credited  to  that  port.  Footnotes  under  the  tables  indi- 
cate the  amount  of  such  commerce. 

Table  1,  giving  the  amount  of  freight  carried,  towed,  or  rafted,  and  passengers 
carried  in  1^,  is  a  close  approximation  to  the  actual  trade. 


Tablb  1* 

m 

diss. 

Grain. 

Live 
atook. 

Wood 
and  lum- 
ber. 

Sand  and 
baUding 
mateiiala. 

Miscal. 

laneoas 
farm  pro- 
duce and 

general 

meroban- 

diae. 

Total. 

Mfle-tOBS. 

gert. 

Long-trade  packets. 

Short-trade  iiaokeu 
and  misoellaoeoaa 
boats 

Tons. 
859.2 

14,659.0 

Tons. 
80.4 

4,848.4 

Tons. 
2,205.0 

10,428.0 

1,878.8 
5,754.8 

19.000.0 

roat. 
1.8 

6,18L0 

250.275.0 

Tons, 
484.9 

4,758.7 

Tons, 
8,841.1 

8i,240Ll 

252.151.8 
6,754.8 

19.000.0 

628,80L1 

522.87L7 

850,948.6 
146,486.7 

875.O0O.0 

Jfo. 
801 

79,102 

Sand   and   wood 
aieamera  and 
Largea.... 

BafU. 

Mattress  brash  fbr- 
nished  and  towed 

IJnited  States  im- 
proTementofMis* 
siaaippi  River.... 

Total 

15,418.2 

4,420.8 

89,323.4 

255,487.8 

5.187.8 

819,792.8 

1.929,681.0 

«79,90S 

•Inolodiag  78)100  exonraion  pasaenfMS. 
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Paring  the  year  1808  tbe  harbor  and  wharf  oommistioner  of  St.  Lonli,  Mo.,  reported 
tbo  'fto^AiarriTale  from  the  Miasonri  River  at  the  oity  wbaif  ae  11  packets,  12  boats, 
ajid  12  bargee. 

Xlie  ^loTen  paeket  tri|M  were  made  by  the  steamer  Peerle§$  and  barge ;  her  trips 
A^^ended  np  to  Wolf  Point,  183  miles,  carrying  grain,  country  prodaoe,  merohandlse, 
wkXk€i  IvLmber. 

Xlie  steamer  Gasconade  made  two  trips  to  St.  Lonis  and  eight  trips  between  JelTer- 
•on  Oi^y  and  Sanahine  Landing,  182  miles;  her  loads  were  principally  niitive  lnrat>er. 
Xl&e  freights  of  these  two  steamers  constitute  the  long- trade  packet  business  given 
in  Talkie  1. 

Tlie  short-packet  trade  was  carried  on  by  small  steamers  and  bar^  which,  in 
mdd^i^ion  to  a  regular  local  trade,  run  as  feeders  to  the  railroads  during  the  grain 
season.. 

Xbe  projected  enterprise  of  the  Leayen worth  Coal  Company,  to  deliTcr  coal  fh>ra 
tlieir  mines  In  Leavenworth  bv  transfer  steamer  to  KauHas  City  was  inaugurated; 
quite  exteiisiTo  coal  chutes,  inclines,  and  storage  sheds  were  built,  and  four  trips 
^vrere  made  with  the  boat  during  the  year. 

Some  steamers  as  large  as  160  feet  in  length  by  83  feet  beam  and  smaller  ones  tow- 
inslMhrges  haye  found  it  profitable  to  engage  in  the  excursion  trade  on  the  river. 

Tlie  Jacob  Ricktwutn,  having  dimensions  above  quoted,  at  Omaha,  carried  75,000 

exetirsion  passengers  while  the  Trans-MiBsissippi  Exposition  was  in  progress,  and  is 

ck^ain  in  the  river  the  present  year  engaged  in  the  same  line  of  traile  at  Kansas  City. 

Tlie  following  comparative  table  gives  the  totals  for  the  different  classes  of  trade 

Cdt  the  series  of  years  189^1808: 

Tabls  3. 


QMS. 

Total  aamber  of  tone  oanied. 

IMS. 

1807. 

1800. 

1806. 

1804. 

1808. 

rr4mg-tr«llfpil«l«t«rrr--r.,r,.TT.......r 

•••41 

aO,S45 

282,158 

5,766 

It.  000 

4,480 

40,470 

041.710 

4,844 

8,108^ 

68.700 

820,010 

8,148 

188 

or 

7,770 

40.440 

175,468 

2.004 

88,600 

8,022 

40.888 
86.673 
8,810 

10. 8U 
78,248 

iHMlto       . . . .           

SomI  ftDd  wood  ctesmers  and  bsrsM.... 
Jtmftm     

140,828 
10,678 

Mat&«M  hroAh  AimUbed  and  towed 
aiider  eontraet  for  (Tnitcd  States  im- 

Mat^reoa  bmah  ftunisbed  and  towed 
aader  oontract  for  United  States  im- 
prorement  of  Miaaoori  Rirer  above 

••••  • 

••••■•••>> 

**■    ■*  ** 

Total 

619^708 

801.  U80 

888.084 

85M06|    164,884 

Si0,006 

Clsis. 

Mile-tons. 

1008. 

1807. 

1800. 

1880. 

1804. 

1888. 

Leag-trade  paeketo 

Skort-trade  packeto  and  miaoellaneoos 
^O^t0 ,. 

680,004 

681878 
850.048 
146.487 

876,000 

061,084 

447.488 
478.450 
104,500 

448,014 

1,004,608 
281,206 
46,806 

8,708 
1,061 

1,010,870 

006.680 

840.088 

70,066 

076,000 

1.046,580 

720.862 
150.840 
141.850 

4,008,147 
758,006 

lUftt  ,.,... 

235.908 
679,816 

Mattreaa  bniab  ftirnliihed  and  towed 

prtrrwnent  of  MiaaiMlppI  River 

Haiiraaa  bmsh  ftirniabed  and  towed 
under  eontnct  for  United  SUtea  im- 
prorement  of  If  iaaonri  River  above 
befoathemllmltoof  Sioux  City,  Iowa 

••■••••••• 

Ttotal 

1,020,501 

1,780.486 

1,830^081 

2,008,558  |2. 078, 684 

6.000,065 

GlSM. 

1808. 

1807. 

1898. 

1886. 

1804. 

1808. 

^oats 

801 
•70.108 

100 
2^641 

878 
1.688 

1,176 
6,878 

8.160 
68,818 

8,700 
08,582 

Tolid  ^  ^xx *.  ..-.-*    X     *^ 

70,003 

2.060 

1,018 

0.648 

0.402 

12,232 

•Inehidiiig  7C100  ezennloB  pasaensers. 

frlaelnding  1,000  exenralon  paaaengera,  638  of  whlok  wwe  above  ioatiierB  Undta  of  Bioox  City,  lews. 

elaehidlBff  %800  ezeoislMi  pasaengera. 
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Table  3  giTes  the  Donober  and  total  rei^istered  tonnage  of  stearaboAta  engaged  is 
trade  on  the  MiBsoari  RiTer  for  the  years  1890-1898: 

Tablb  3. 


Bulged  at- 

1898. 

1887. 

1896. 

1896. 

18ML 

Ko. 

Tona. 

No. 

Tons. 

No. 

Tons. 

No.  1     Tons. 

ITo. 

Tms 

St  Louis,  Mo 

21 
11 

1 
a9 

2,013.72 

1.080. 51 

27.08 

323.06 

21 

11 

2 

69 

1,651.52 

574.87 

31.  U8 

450.66 

21 
7 
8 

68 

L970.06 

484.20 

47.50 

447.68 

1 

21       1   009.  IS 

17 

7 

9 

1,44&.S4 

Kadmm  (jity.  Mo 

BLJooepb,  Mo 

8 
3 

c8 

600.03 
47  50 

6t2C 
47  5i 

Omaha^^ebr 

447.68   'tt  19  i 

mblT: 

BarllDfftoii,  Iowa...... 

443.85 
860.45 

1 

348.41 

L«  CroMMO.  Wit 

MMhvmv.  Tenn 

1         iTtn 

Sock  Island.  lU 

1 

222.00 

1             1B8.M 

8k  PMil,Mi]ui 

106.64 

... 

,' 

1 

ToUl 

48 

4,686.97 

48     2,607.93 

1 

89  1  2,949.43  1    46  1  8,007.30  '      43  I     HCatf 

EnroDedU- 

1898. 

1802. 

1891. 

1890. 

Ho. 

Tons. 

No. 

Tons. 

No. 

Tons. 

No.             Tons. 

8t.  Lonto,  Mo 

20 
11 
8 
11 

2 
1 
1 

2,282.49 

2,932.42 

47.50 

911.09 

450.84 

68.32 

184.92 

24 

12 

8 
11 

2.562.78 

2,080.08 

148.88 

912.29 

19 
18 
5 
12 

2,504.81 

3.398.18 

265.41 

794.21 

18            MUd.«{ 

Kmiimii  Uty.  Mo 

8t.Juoepb,  Mo 

17 
5 
10 

l,T7o.32 
277.  €2 

OmHba.Nobr 

504.77 

Biirlliigtoo,  Iowa 

Dubuque,  Iowa 

Cincinnati,  Ohio 

1 

58.32 

St.  Paul,  Minn 

1 

824.09 

LonUrdlo.  Ky 

1 

1,130.34 

New  Orltsana,  La 

1 

858.31 

' " 

Total 

49 

6,818^^  1 

68 

7.  Bil.  7S  1         RA  1 

6,9iR.M 

f(l 

&Otltf 

1 

_l 

a  Seren  of  tbeae  did  not  go  below  the  sontbern  limits  of  Sioux  City.  Iowa. 
b  Five  of  these  did  not  go  lielow  the  southern  limits  of  Sioux  City,  Iowa. 
e  Six  of  these  did  not  £o  below  the  sontbern  limits  of  Sioux  City,  Iowa. 
d  Ten  of  these  did  not  go  below  the  southern  limits  of  Sioux  City.  Iowa. 

Fonr  gasoline  boats  on  the  river,  engaged  in  short  trade,  carried  an  aggregate  of 
7,732  tons  (109,472  ton-miles)  dnring  the  year. 

The  number  of  boats  passing  six  of  the  gange  stations  is  given  in  the  following 
table: 

Tablb  4. 


Locality. 


Bellefontaine  Bridf^e,  Mo 

Coles  C*reek.  Mo 

Jeflemon  City,  Mo 

Boonville,  Mo 

Lexingt<in.  Mo 

Omaha,  Nebr 


Number 
steamers 
passed. 


Up.      Down. 


93 
189 

85 
104 

17 
6 


93 
189 

83 
103 

15 
6 


Registered  tonnage. 


Up. 


8,183.05 
9,040.23 
5, 723. 61 
6,604.56 
3,703.78 
1, 158. 82 


Down. 


6,786.04 
8,506.18 
4,029.39 
6,040.88 
3,024.V8 
1,153.82 
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Taai.k  5. — ZAst  of  ateamers  plying  on  the  Missot^ri  Biffer  in  ike  dUtriei  of  New  Orloane, 
ettrolled  at  the  port  of  St.  Louie,  Mo,,  during  the  year  1898, 


IS 


Where  built. 


A..  ^W.  K^wlniC 

Be© 7 

C.  H.-  Hugo 

ColuznUia 

C<Hixmo«lor(e  .  .  . . . . 

I>&i>Atletf« 

I>ol|»liin 

Elllexk 

Pskwn 

^r^^wric'k  --..... 

Oa»eona<\e. 

J.  R.'Wella   

J.  W.  Spencer 

J&C1&  K&l»\>it 

Jac>o\>  Ricbtaiuin  . 
J  em&ie  Oilchrist . 
Joliu  It.  B.a^  ... 


Year. 


T\i<yinai%  Parkar. 
l^UAwood 


OiMiKeCity.Mo 1878 

St.JutM)pk,Ho 1K93 

XewUaven.Mo li«7 

OnageCity.^o 1888 

Nt;wHaTeu,Mo IMH) 

Turicunbia.  Mo 1898 

JeflersonvUle,  Ind 1 873 

WoixiTille,  WU 18»2 

Hennann.Mo 188U 

Tusciiiubia,  Mo 1883 

,  Hf^nnauii.Mo 1891 

'  Tuficumbia,Mo 1898 

JefferHODTille,  Ind 1892 

Mount  Sterling,  Mo 1890 

St4*rling  IsUnd,  Mo 1 8U8 

I.«cUire.  lowA 18T7 

EvanHville.  Ind 1879 

I  HMTuann,  Mo 1>«9:< 

I do 1894 

St.Loiibt.Mo 1894 

Bock  Inland,  111 1894 


Date  of 

laat 

inapeotion. 


M 
M 
A 
M 

Ji 
Ji 
M 
Ji 
A 
M 

i  A 

Jt. 
I  Feb. 


M898 
6. 1M97 
8,1898 
18.1898 
6,1898 
10, 1898 
10.  ]8»8 
2. 18!»8 
28,1898 
5,18tt8 
6.1898 
2  1898 
6, 1898 
7,1898 
2.1898 
8.1898 
14.1898 
18,1898 

do 

Mar.  80. 1898 
8,1896 


Dimenaiona. 


i 


Ftet 


53.5 
79.2 
80.5 
97.0 
50.3 
135.8 
81.5 
91.9 
96.4 
107.4 
UU.G 
131.0 
73.6 
160.0 
100.5 
127.0 
H9.2 
96.6 
100.0 
99.5 


FetL 


I 


Total 
ton 
nage. 


Feet,    I 


13.5 
18.2 
18.8 
23.2 
11.9 
22.8 
15.0 
19.1 
14.3 
23.9 
20.6 
35.0 
16.2 
32.0 
18.5 
20.0 
18.8 
21.4 
18.1 
20.3 


8.5 

3.3 

8.8 

8.2 

3.1 

4.8 

8.0 

3.4 

3.0 

3.5 

4.0  I 

5.0 

3.3 

5.0 

3.8 

3.0 

2.8 

3.5 

4.5 

4.0 


Tom. 

a  4. 00 
16.42 
38.22 
7J.62 
86.45 
26.97 

156.16 
25.:<6 
73.00 
82. 51 
74.35 

206.98 

188.59 
32.47 

460.42 
74.48 

136.88 
41.10 
60.41 
57.83 
78.50 


OlaaBbia 

GoauDodore. 

Dmantleaa 

IX»]phiB 

£illai 

Pswn 

Frederick 

Gaaoonade 

J.B.WeUa 
J.W.Spencer. 

J  aek  Rabbit 

Jacob  Rirbtinan 
j4-nnie  Gilchriat 
JobnlLHugo. 

Millboy 


Thomas  Parker 
Wild  wood 


aSatimatad. 


»  Tubes. 
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Tabu  t^.^LUt  of9tmw^$  plying  on  ike  Mi$$ouri  River,  in  ihe  Hetriot  of  New 
enrolled  at  Ike  port  of  St.  Louie.f  Mo.,  during  the  pear  i^d^— Continaed. 


BoUen. 


§ 


Lloenaed  toroBc 


Kame  and  addreaa  »f  a 
or  managing  owiacg 


A.W.]Bwliif . 

Bm 

OLE. Hugo  ... 


Colnmbla.... 
Commodore., 
DannUena ... 


Steel. 
...do. 
...do. 


Dolphin. 


Fawn 

Frederick 

Oaaoonade 

J.B.Wella 

J.W.Spencer 

Jack  Babbit 

Jacob  Ricbtman . 

Jennie  Oilchriat. 
JohnB.Uago  ... 

MUlboj 

Peerleaa 


Thomaa  Parker., 
Wildwood 


...do. 
...do. 
Iron .. 

Steel. 

...do. 

Iron.. 

...do  . 

Steel  . 

...do. 

...do. 

...do. 

...do. 

...do. 
...do . 

...do. 

...do. 

....do. 
...do. 


1886 

1887 

1897 

1887 
1H90 
1898 

1882 

189S 

1877 

1883 

1891 

1898 

1882 

1889 

1898 

1879 
1894 

1893 

1883 

1897 
1881 


Lbt, 
125 

112 

146 

112 
153 
225 

140 

168 

110 

150 

160 

177 

160 

180 

188 

140 
160 

110 

160 

146 
166 


Iffiaalaatppi  and  tributary 

rirera. 
Miaooori  and  tributary 

rivers. 
Mississippi  and  tributary 

rivers. 

....do 

....do 

....do 


.do.... 
,.do .... 


.do. 
.do. 
.do. 
.do. 


Missouri  RiTer,6milesaboTfl| 
and  below  St.  Joseph,  Mo. 

Mississippi  and  tribatary 
rivers. 

....do. 


.do. 
.do. 


.do. 
.do. 


.do. 
.do. 


E.  B.  Son,  Oaage  (^, 
K  W.  Wild,  WilUm,  Mo. 

Frank  L.  Blaske.  WmtUm^- 

ton.  Mo. 
B.  W.  Wild,  WUton,  Mo. 
D.  N.  Burrnsa,  Miami,  !£«. 
Frank  Maylee,  TnaoniBMi^ 

Mo. 
Cape  Girardeau  Traaspor- 

tetion  Co.,  St.  Loaia,  JlCo. 
Jaa.  J.  Rtchtmaa,  ilaWwrry. 

Mo. 
J.  H.  Buglar,  84.  Chu^em^ 

Mo. 
M.  W.  Grant,  Oaage  Gl^, 

Mo. 
Hermann  Ferry  and  Paek«t 

Co.,  Hermann,  Mo. 
Anchor  Milling  Oo..  Tu»- 

cnmbia.  Mo. 
Alex.  Stewart,  Si.  Joaeph, 

Mo. 
Hermann  Ferry  and  Pnibkec 

Co.,  Hermann,  Mo. 
Jacob  Bichtman,  Blsberry, 

Mo. 
T.  T.  Lewis,  St.  Lonia,  M«. 
M.  W.  Grant,  Osage  City, 

Mo. 
Hermann  Ferry  and  Paeka6 

Co.,  Hermann,  Mo. 
Do. 
Thomaa  Parker,  8k  Lovia, 

Mo 
Joe.  Short,  St.  Chariaa,  Mo, 


Tablb  ii.^Li9t  ofsteamera  plying  on  ike  Mieeouri  Ritfer,  in  the  dietriet  of  New  Orleame, 
enrolled  at  the  port  of  Kaneae  City,  Mo.,  during  the  year  1898. 


Whore  bnilt. 

Year. 

Dateof  laat 

Dimenalona. 

Name. 

1 

1 

1 

Totel 
ton- 
nage. 

>AnnieCade 

Ariel 

Leavenworth,  Kana 

LexiDgton,Mo 

1879 
1897 
1887 
1879 
1898 
1887 
1895 
1896 
1892 
1897 
1898 

May    6,1898 
July    6,1896 
Ock   11,1898 

do 

July    7,1898 
May  17,1898 
Aug.  11,1898 
Oct    12,1898 
July    7,1896 
Oct.    11,1896 
May    4,1898 

Fmt. 
127.5 
84.6 

82 
21 

4.6 

8.8 

178.82 
63  82 

Carrie  Cole 

Chicago.  Ill 

a3.00 

Geo.  W.Parker.... 

Pittsburg,  Pa 

266 
94.7 

103 
83.8 
75.2 
75.8 
88.6 
80.2 

46.6 
18.9 
29.4 
16.4 

lao 

16.1 
4.6 
8.9 

7 

8.9 

4.1 

t.6 

8.1 

8 

1.8 

1.8 

1,491.11 
56 

Guy  Hunter 

Joa.L.Steven8  — 
Lsura ............. 

Arrow  Rock.  Mo 

JeirersonviUe.Ind 

Arrow  Rook. Mo......... 

85.06 
38.10 

Loifc 

Waverly ,  Mo 

35.29 

Kadine 

LamineTMo 

17.89 

KaT%|o 

Kansas  Citv.  Mo ......... 

6  6.76 

Bannr 

Papinsriii^ko 

6.17 

"""•*"  ............ 

b  Haa  double  hnU  of  dimensiona  given. 
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T-A.JBiLjK  6.— Lm<  of  ateamen  piping  on  ike  Mi$§ouri  River,  in  ike  dietriot  of  New  Orleame, 
enrolled  at  ike  pori  o/KaneoB  CUp,  Mo.,  during  ike  year  i^d^— Cod  tinned. 


^ame. 


Cm16. 


»Col© 

O^o.  ^W.  Paric«r  . 

Ovay  Ht&nter 

^I'o*.  L^Stereos.. 


s 

I  I 


s 


16 


'4 


16 


BoftllM. 


In. 

F#««. 

20% 

H 

9 

8 

^ 

A 

22 

7 

10 
10 

^ 

7 

8 

7 

24 

8 

2 

S^ 

k 

BoUen. 


16 

18 

16 
16 
13 
12 
14 
4 


43 

42 
80 
43 
44 

48 
40 
40 
40 
60x3S 
42 


FlaM. 


i 


7 
a84 

a40 
a  15 


Ineket. 


3 
10 

3 

15 
6 

Boilers. 


Lioensed  to  ran  on~ 


Kamo  Aod  addreM  of  « 
or  managlDg  owner. 


Annie  Cade. 


ArM. 


Irtw .. 


Steel. 


Carrie  Gole 

Geo.  W.  Parker . 


Gnj  Hunter  — 
Joo.I<.SteTen8.. 

I^aora 

Loia 


...do. 
Iron.. 

Steel.. 
...do. 
...do. 
...do  . 


Nadine. 

KariOo* 
Banger  . 


...do. 
Iron .. 
Steel.. 


1879 

1887 

1898 
1879 

1898 
1887 
1891 
1806 

1889 
1897 
1807 


Lb$, 
119 


160 

180 
186 

180 
126 
160 
110 

180 
145 
80 


Mlaaoarl  Biver,  5  miles 
above  and  below  Kansas 
City. 

Missouri  Biver,  Lexington, 
Mo.,  and  opposite  shore. 

Mississippi  and  tributary 

rivers. 
Missouri  Biver,  Kansas 

City,  Mo.,  to  St.  Joseph, 

Mo. 
Mississippi  and  tributary 

rivers. 
Missouri  Biver,  Boonville, 

Mo.f  and  opposite  shore. 
Mississippi  and  tributary 

rivers. 
Missouri  Biver,  80  miles 

aboveand  below  Waverly, 

Mo. 
Mississippi  snd  tributary 

rivers. 
Missouri  and  tributary  riv. 

ers,  385  miles. 
Osage  and  tributary  rivers, 

6^  miles. 


W.  A.  Cade,  Kansas  City, 
Mo. 

Lexington  Ferry,  Coal  and 
Transportation  Co.,  Lex- 
ington, Mo. 

Oea  W.  Westfkn,  Kansas 
City,  Mo. 

Leavenworth  Coal  Co. ,  Leav- 
enworth,  Kans. 

L.  B.  Moehle,  Arrow  Book, 
Mo. 

Mary  K  Brent,  Boonville, 
Mo. 

O.  S.  Vaughn,  Ste.  Gene- 
vieve, Mo. 

J.  D.  Thomas,  Waverly,  Mo. 


D.  N.  Smith,  BoonviUe,  Mo. 

irop  J 
City,  Mo. 


Winthrop  Allen,  Kansas 

ity," 
W.  B.  Carrioo,  Papinsville, 


Mo. 


a  Tabes. 
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Tablb  7. — LUt  of  steamers  plying  on  the  Missouri  River,  in  the  district  of  Nesm  Orlemm»j 
enrolled  at  the  port  of  8t,  Joseph,  Mo,,  during  the  year  1898, 


Year 

Kame. 

Where  built. 

Date  of  laat 
inapeotion. 

i 

5 

1 

Total 

tOB- 

M«e. 

F^. 

Fut. 

JWC        JVtu. 

Harry  L>'nd8 

White  Cloud,  1 

rant..«*.> . 

1892 

Apr.    6«1808 

(U 

18 

3   ,        T7.a9 

1 

m 

Paaaengera. 

Bnginea. 

fioilera. 

5 

1 

ri 

1 
i 

1 

1 

1 
1 

1 

Fines. 

Name. 

1 

1 

i 

CA 

£ 

h 

QO 

^ 

O 

CO 

^ 

^ 

!^ 

p 

In, 

FeeU 

F$st. 

InOies. 

/ndbea 

Harry  Lynda  ...... 

20 

20 

1 

7 

U 

1 

7 

^\a^ 

Jl 

3 

BoUera. 

Uoenaed  to  run  OD— 

Name. 

Iron  or 
ateel. 

1 

Kame  and  address  of  aole 
or  ouuum;ing  owner. 

1 

f 

lAts. 

Harry  Lynda 

Steel.... 

1896 

160 

Mlaaonri   Biver    50    miles 

J.  H.  Lynda,  White  Clood. 

abore  and  below  White 

Kane. 

! 
1 

Cloud.  Kana. 

alabea. 
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Tablx  8. — JA$i  of9t«amer$  pljfing  on  the  MUwuH  Biver,  in  the  diitrici  of  New  OtImm, 
onroUod  tU  the  port  of  Owuika,  N^,,  during  the  jfoar  1898, 


Where  bull*. 


CspttdlABatt* . 

Ca«taIlJt« 

jrcwl4»I^K.a 

Liaat  Ch  Ance  • . . . . 
Xdttl«MMids... 
Mmry  S.  Bennett 


OnjrftolA  Butts.. 


jrocteL.K.«. 

LastChanoes 

laulelUiida-^ 
Mmry  K  BenneU . 
ICIanehahAa 

asr.^".!:;:::: 


MontroMi  lown  . . . . . 
Sioax  City,  Iowa... 
ChamberUin«  S.  Otk 
BorliofftOD,  Iowa — 
Sioax  City, Iowa... 
Govington^ebr. ... 

Cuiton,aDak 

Tieyiile,IowA 

Ctfnden^N.J 


12 


Year. 


1885 
1892 
18M 
1870 
1882 
1888 
1893 
1879 
1893 


Dateof  laat 
inapeotion. 


Ang.  28,1897 
June  80. 1898 
May  16,1898 
May  17.1898 

do 

Sept.  1,1808 
Jane  15. 1896 

.....do 

June  14, 1897 


Dimenaiona. 


i 


Fut. 

88.7 
UO.O 
60 
98 
92 
65 


JWI. 
28.8 
26.2 
14 
17 
20 
14 


12 


I 


FS4t. 

8.8 
8.7 
15 

3 

8.4 

15 


Total 
ton- 
nage. 


Tons. 
57.81 
90.06 
2145 
50.47 
58.66 
21.71 
58 
12 
58 


Paaaengera. 


20 

«| 

80> 
12 


.1      40 


12 


Bnginea. 


In. 
11 

10 

6 
11 

'? 

8 
^x4|| 


Ft. 

H 

4 

1 
8 
8 

2y 


Boilera. 


FmL 
20 


1? 

24 
16 

6 

8 

8ft 


/ndUf. 
46 

42 

42 
42 

40 
88 
24 
86 


Jlaea. 


1 
I 


10 

6 

•  62 
8 


5 

e31 


InchM. 
7 
2-10 


Boilera. 


i 

• 
I 


1^ 


Lioenaedto  mnc 


Kame  and  addreaa  of  sole 
or  managing  owner. 


OapitolnBntta. 


JorteL.K.a... 
I— t  Chanoea. 
UtUeMaoda. 


Steel... 
...do.. 
...do... 
...do... 
...do... 


Mary  B.  Bennett. 

Mlnnehaliaa 

Qoeea,Ko.2 

MeOaa 


...do.. 
...do .. 
...do.. 
Copper 


1885 
1892 
1888 
1897 
1889 

1891 
1894 
1898 
1893 


Lbi, 
130 

160 

120 

160 

150 

150 
140 
160 
150 


Misaoorl  and  tribnUry  rlv- 

era. 
MisaiMippi  and  tribatary 

rivers. 
Mlssoari  and  tribatary  riy* 

ere. 
Mississippi  and  tribatary 

riven. 
Missouri   River.  Banning 

Water  to  Fort  Baudall. 

8.  Dak. 
Mississippi  and  tribatary 

riven. 
Missouri  and  tributary  riv- 

era,  100  miles. 
Missouri  River,    Decatur, 

Nebr.,  and  opposite  shore. 
Missouri  and  tributary  riv* 

en. 


J.  W.  Sanford,  Sioux  City, 
Iowa. 

B.  H.  Holmea,  Sioux  City, 
Iowa. 

Yankton  Ferry  Co.,  Yank- 
ton, S.  Dale 

H.  J.  King,  Chamberlain, 
S.Dak. 

Jos.  F.  Leaoh,  Running 
Water,  &  Dak. 

W.  F.  Parker,  Omaha,  Kebr. 

J.  W.Clairidge,  Sioux  City, 
Iowa. 

Anderson  &  Kllbonrn,  De- 
catur, Nebr. 

Selter  Bros.,  Sioux  City, 
Iowa. 


•Did  not  go  balow  the  aoatbem  Umita  oT  Sioox  City,  Iowa.         h  Estimated.  •  Tubea. 
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Tamim  d.—LUtof  tUmtmenplfimfomtks  MiwmmH  Biwtr  m  ike  iUMetof  Hmm  OHmmM, 
emrolUd  at  tksport  of  Bock  Mmmd,  IlL,  dmrim§  tks  f§ar  1898, 


Dta 


BufttoriMi 


I 


TMll 


Cdoabk. 


CUmUm^  Iowa  ..•••••••••. 


vm  J«|j  s.un 


166.5 


n.6 


'I 


II 


Boflen. 


i 


I 


1 


OolmnbiA  . 


150 


105 


In. 


FtL 


\ii      6 


»*l 


Boilen. 


Inmor 


OolnmbU. 


Sled.. 


1807 


Lbt. 


MlMiMl]»|»l  aad  tribnteij 
riyeis. 


Kane  aad  aJilrf  of  i 


W.J.Tonsc  ft  Cob,  cati- 
ton,  Iowa. 


•Tabw. 


Table  10.^1^1  of  ga$oUne  hoaU  plfing  on  the  Mi$$omH  Bkm  letwem  ih$  wmUh  tmd 
Sioux  City,  Iowa,  dnring  the  year  1898, 


WherobnUt. 

Year. 

Date  Of  last 
iaapeotftoB. 

DfanenakMM. 

"— 

\ 

1 

1 

TMal 

tOB- 

A^ft 

Plattamoath.Nebr 

Brown  ville,  Nebr 

1894 
1894 

1892 
1899 
1894 
1896 
1891 
1892 
1895 
1806 

Jnna  14, 1898 

FmU 

71 

12.5 
16.1 

12.8 
10.3 
18 
13 

2.4 
8 

3 

3.2 
3.2 
2.5 

2L44 

Ada,  Qneen  of  the 
Hermaoii .......... 

Apr.    7, 1898        S5 

25.21 

Hf^rmann,  Mo  ............ 

Apr.  18,1898 

78.7 
68.2 
79.3 
60 

8140 

L.B.  + 

Jefferson  City.  Mo 

Kandolph,  Mo 

18.32 

Liberty 

May    5,1898 

10.94 

Little  Bam 

Bocheport, Mo  ........... 

13.53 

Minna 

Arrow  Bock.  Mo ......... 

a  10 

Rotnana  ..«..*.r.«. 

Osage  City,  Mo 

Apr.  18. 1888 

64.6 

11 

8.2 

15.44 

8adieO 

Kansas  City,  Mo 

a  10 

W.J.Bryan 

Bellevae,  ifebr 

Apr.    6,1806 

2B.S0 

Digitized  by 


Google 


AJPI^EUDIX    X  X — REPORT   OP   MISSOURI   RIVER   COMMISSION.      8685 


Tah: 


10. — Li$t  of  goMolime  hoaU  plying  on  the  Mi—ouri  River  between  the  wiouih  and 
Sioux  Cihff  JowOf  during  the  year  i^^— CoDtinued. 


:N»nN». 

Licenaed  to  ran  on— 

Kame  and  addreaa  of  aole  or  managing 
owner. 

^ikm  -- 

MiMoari  and  tributary  rlTem 

W.  F.  Parker,  Omaha,  Nebr. 
A.  Z.  Martin.  BrownvtUe,  Nebr. 

Hngo  Kropp,  Hennann,  Mo. 

Henry  Strntmann,  Jefferaon  City,  Mo. 

£.  J.  Held.  Thornton,  Mo. 

-A^A*.^^^«««iofthe 

Miaaoori  Kiver.  5  milea  abore  and  be- 
low BrovnTille,  Nebr. 

L.B.-I- 

rdtMrtT 

Miaaoori  Rirer,  S  milea  abore  and  be- 
low Randolph,  Mo. 

lattU^  Sttm 

J.  T.  Tooroee,  8t  Charlea,  Mo. 

lAinn^ 

L.  H.  Friemoath,  Glasgow,  Mo. 
Wm.  L.  Hulaer,  tisletown.  Mo. 

W.  E.  Garrett,  Independence.  Mo. 
BeUevae  Tranafer  Co.,  Bellevne,  Nebr. 

R^nnsnji 

Oaase  River,  7  milea  above  and  below 
lJ8letown,Mo. 

fltt<1i«  G 

IV-.J.Bryaa 

Miaaoiiri  River,  5  milea  above  and  be- 
low BeUevae,  Nebr. 

Very  reepecifdlly,  your  obedient  aerTant, 


Capi.  H.  M.  CHITTRNDENy 

Corpt  of  Engineers f  U.  S,  J., 

Secretary  Missouri  Biver  CommissUm^ 


A.  H.  BLAI8DKLL, 

Assistant  Engi\ 


Office  Missouri  River  Commission, 

8U  LouiSy  Mo,,  June  SO,  1899. 

Captain:  I  haye  the  bonor  to  sabmit  the  following  report  on  the  commerce  of  the 
Oufe  River  daring  the  calendar  year  1898: 

The  weekly  reports  of  the  observers  of  the  fonr  permanent  water  gauges  on  si»ecial 
oommeroe  ca^rda  and  the  checking  of  the  shipments  made  by  rail  at  the  three  rail- 
road towns  on  the  river  afforded  a  means  ot  verifying  tbe  returns  received  ftom 
ahippeis  and  rafters  throngh  correspondence. 

llie  larger  part  of  the  steamboat  traflSc  was  performed  bv  the  steamers  Frederick 
and  J,  B,  Wells,  both  of  which  were  bnilt  especially  for  the  river.  Taking  both 
boats  together,  122  trips  were  made,  of  which  fa  were  to  Toecambia,  60  miles,  and  6 
to  Linn  Creek,  109  miles. 

A  Missonri  River  gasoline  boat  L.  B.  +  made  5  trips,  one  of  which  was  to  Linn 
Creek. 

The  small  steamer  Dauntless  made  regular  trips  between  Tnscnmbia  and  Linn  Creek 
during  the  boating  season,  and  the  little  steamer  Banger  ran  between  Osceola,  228.5 
miles,  and  Papinsville,  282.7  miles  above  the  month. 

Two  gasoline  boats  on  tbe  lower  river  carried  70  tons  daring  the  year. 

The  Frederiel^s  freight  was  mostly  delivered  to  the  Missouri  Pacific  Railroad  at  the 
mcmUi  of  the  river,  and  that  of  the  Wells  to  the  Missouri,  Kansas  and  Texas  Rail- 
road at  Portland,  on  tbe  left  bank  of  tbe  Missonri  River. 

The  following  table,  giving  tbe  amount  of  ireigbt  carried,  towed,  and  rafted,  is  a 
close  approximation  to  the  amount  of  the  1898  commerce : 

Table  1. 


Glaaa. 

Grain. 

Live 
atock. 

Wood 
and 

Inmber. 

Rail- 
road 
tiea. 

Sand 

and 

grarel. 

Salt 

Prod- 
noe. 

Farm 
machin- 
ery and 
general 
mer- 
chan- 
diae. 

Total. 

Mile-toua. 

Packetoandmiaoel- 
Bafta 

Tbns. 
3,418.8 

Tons. 
1,038.2 

Ttms. 

627.4 
1,040.4 

Ttms. 
73,'2i3.'8 

Tons. 

8,016 


Tons. 
348 

Tons. 
201.8 

Tons. 
1,884.8 

Tons. 

10,082.7 
74.253.7 

349.054.6 
3,825.099.8 

Total 

J,  418.31  1.038.2 

1,887.8 

73,213.8 

8,015 

848 

201.2 

1,884.6 

84,286.4 

4,175,068.9 
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Tabic  2  is  a  comparative  statemeDt  of  the  commerce  of  the  river,  expressed  in  tons, 
for  the  series  of  years  1890-1898: 

Table  2. 


Artlclea. 

1898. 

1897. 

1896. 

1895. 

1894. 

1893. 

1892. 

1891. 

1890. 

Hav.  mrAin.  eto 

Toru. 
3,418 
1,038 

74,881 

8,015 

348 

201 

1,385 

Tont. 

1,698 

909 

66,176 

1,350 

229 

255 

781 

Ttmt. 

2,651 

843 

62,764 

4,500 

416 

188 

1,031 

Ton$. 
4,496 
1,866 

64,986 

8,600 

328 

191 

1,789 

Tons. 
4,793 
1,076 

89,086 

8,100 

128 

180 

1,416 
440 

Tont. 

8,773 

741 

62,020 

Tont. 

5,471 

739 

69,721 

Tom. 

6,135 

957 

77. 195 

Tmi. 
5,118 

Live  stock 

766 

Lumber,  loss,    wood,  and 
milrt^ad  ties 

86,849 

Sand  and  flnravel         ....... 

Salt 

329 
196 

946 

470 

281 
182 

1,686 
1,200 

602 
627 

2,858 
2,775 

482 

Prodace 

319 

Farm  machinery  and  gen- 
eral morchanuise. ........ 

2,209 

Barytea 

1,710 

Total 

84,286 

71,247 

72,393 

76,706 

106,225 

68,476 

79,280 

91,049 

97, 018 

Table  3  gives  the  comparatiye  commerce  expressed  in  mile- tons  during  the  series 
of  years  1894-1898,  this  data  only  having  been  secured  since  the  river  was  placed  in 
charge  of  the  commission. 

Table  3. 


Class. 

1898. 

1897. 

1896. 

1895. 

MiUtont. 

263,554 

2,941,509 

1894. 

Packets  and  miscellaneous  boats 

Rafts 

MiUtont. 

349,956 

8, 825, 099 

MiUtonn. 

178, 695 

8, 707, 200 

MiUtont. 

212,398 

3,839,483 

MiUtont. 
361,292 
4, 169, 429 

ToUd 

i,  175, 054 

8,886,895 

4,051,881 

3,206,063 

4, 530, 721 

These  tables  show  a  satisfactory  increaae  in  the  1898  trade  of  the  river  over  the 
receding  years, 
ery  respectfully,  your  obedient  servant^ 


three  preceding  years 


Capt.  H.  M.  Chittenden, 

Corps  of  Engineers,  U,  8.  A,. 

SeoreUiry,  Miaaouri  River  Commiasion, 


A.  H.  Blaisdbll, 
Aaaiatant  Engineer. 


Offick  Missouri  Rivkr  Commission, 

St.  Louis,  Mo.,  June  SO,  1899. 

Captain:  I  have  the  honor  to  submit  the  following  report  on  the  commerce  of  the 
Gasconade  River  during  the  calendar  year  1898: 

The  statistics  were  obtained  by  correspondence  and  by  personal  inspection  of  the 
freight  books  of  the  Bhippers. 

The  steamboat  trade  was  principally  carried  on  the  steamers  JcLck  Rahhit  and  the 
Peerleaa,  the  former  making  45  trips  and  the  latter  21. 

The  steamboat  traffic  was  mostly  over  the  lower  53  miles  of  the  river,  only  9  per 
cent  of  the  shipments  being  above  that  point.  Vienna,  79  miles  above  the  mouth, 
was  the  limit  of  the  steamboat  trade. 

The  ayerage  distance  that  the  lumber  and  railroad  ties  were  rafted  was  62  miles. 

The  extreme  rafting  point  was  97  miles  ap  Big  Flney  Creek^  which  enters  the 
Gasconade  122  miles  above  its  mouth. 
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The  following  table  giTee  a  dose  approximate  to  the  amoant  of  the  ISSS  commeroe : 

Tablb  L 


2 

•a 

1 
1 

^i.. 

Class. 

1 

i 

s 

9 

■1 

1 
1 

i 

i 

1 

Iftla-toiu. 

Tom. 

Tont. 

Tons. 

IVmt. 

T^MM. 

Jbiw. 

Tont. 

Ibns. 

Ibn#. 

Tom. 

Pa«keta  and  aiwcel- 

1 

1.667.2 

708.2 

1,790.2 

166.7 

162.71    67.4 

223.3 

872.8  5,638.0 

162,604.4 

Hmfta        

1.583.523.750.0 

..,...! 

25,343.5 

1, 660, 600. 0 

i 

Total 

1,667.2 

708.23.2ffi.7  23.7!ULO 

156.7   162-71    57.1 

223.3 

872. 3  30.  Ml.  & 

1,832.263.4 

The  following  table  gires  the  totals  in  tons  of  the  different  classes  of  freight  daring 
Hie  series  of  years  1890  to  18d8 : 

Tabls  2. 


Articles. 

1898. 

1887. 

1896. 

1895. 

1894. 

1803. 

1803. 

1801. 

1800. 

BaT.  srajn.  ©ic ............. 

Tons. 

1,667 

708 

27.134 
168 
67 

872 
223 
157 

Tim§. 

1,467 

686 

27,614 
16 
86 

480 
U4 
64 

Ton*. 
3,107 
1,131 

40,350 
102 
06 

806 
181 
801 

Tons. 

3,203 

920 

42,436 

83* 

780 
123 

Ton». 

8,061 

847 

27,269 
113 
60 

1,016 
136 

Tont. 

8.081 

144 

17,016 

Tont. 

1,647 

410 

10.626 

4,035 
425 

10.646 

Tont. 
2,668 
209 

JLive  stock 

Lnmher,  logs,  wood,  and 
raflrosdtiM 

22.806 

Sand  andersTel 

Salt 

80 

706 
136 

23 

237 
80 

20 

256 

67 

28 

Farm  macbinery  acd  gm- 
era]  merobandiss......... 

877 

Prodac6 

6 

Bo^ldin^  iDSteris)    

Total 

80,081 

80,516 

46,204 

47,544 

83,611 

22,068 

12,020 

24,458  '  28. 0fi3 

Table  3  giree  the  comparative  commerce  expressed  in  mile-tons  daring  the  five 
years  1894-1898,  this  data  having  been  secured  only  since  the  river  was  placed  in 
oharge  of  the  Commission. 

Table  3. 


Class. 

1808. 

1897. 

1806. 

1806. 

1804. 

Packets  snd  mlsoellaneonB  boats 

Kaf|4|..       -           .., .r.Tr...... 

Mile-tont. 

162, 504 

1,660,660 

MiU-Umt. 

170,777 

2,030,126 

MOetons. 

229, 215 

3,293,060 

MUe-tont. 

197, 574 

3.247,507 

MiUtont. 
211.353 
2.219.606 

Total 

1,832,263 

3,200,002 

3,522.276 

8,445,081 

2,430,959 

Very  reex>ectfally,  your  obedient  servant. 


Capt.  H.  M.  Chittknden, 

dnps  of  Engineers,  U,  S.  A., 

Seoretarjf,  MUtouri  Mivm'  Commiationm 


A.  H.  Blaisdell, 
A$9i8tant  Engineer » 
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Appendix  D. 

ANNUAL  REPOBT  ON  LOCAL  WORKS  ABOVE  KANSAS  CITY,  BT  MR.  6AMUBL  ^.   T^OKGB, 

DIVISION  ENGINEER. 

MiBSOUBi  RivsR  Commission^ 

Eamai  City,  Kan»,,  March  17^  1S99. 
Colonel:  I  have  the  honor  to  Bubmit  a  report  of  operations  coodacted  on  ^wqAa 
nnder  my  charge  in  improving  the  Missonri  River  for  the  fiscal  year  endixi^  .Fiiiie 
30, 1899. 

NEBRASKA  dTY,  NEBR. 


A  few  days  before  the  close  of  the  last  fiscal  year  a  strons  eddy  was  formecl  1 1 
diately  above  Dike  1.  oonstmcted  in  May,  1896,  by  the  meeting  of  the  shore  ofu-nexit 
and  a  cross  current  from  a  reef  opposite  and  above  the  dike.  Bank  caving  resalt- 
^^%%  ^7  which  the  flaukins  of  the  dike  was  threatened,  I  recommended  that  the  bank 
immediately  above  the  mke  shonld  be  protected.  My  recommendation  reoeivins 
yonr  approval,  a  continuous  frame  mattress,  extending  210  feet  above  the  dike  Trit£ 
a  width  of  50  feet  at  the  dike,  diminishing  to  30  feet  at  100  feet  above,  waa  cod- 
stracted  between  July  1  and  9. 

The  cost  of  the  above  work  amounted  to  $282.81  for  material  and  $187.41  for  labcxr. 

ST.  JOSEPH  REVETMENT  REPAIRS. 

I  was  notified  by  your  letter  of  August  24  of  the  approval  of  the  Chief  of  ETngf- 
neers.  United  States  Army,  of  the  project  for  repairs  to  the  revetments  in  Bon 
Ton  and  Belmont  bends  in  the  vicinity  of  St.  Joseph,  Mo.,  at  an  estimated  cost  of 
$28,829.38. 

The  reach  of  the  river  embracing  the  above  bends  and  Elwood  Bend,  extending 
from  the  head  of  Bon  Ton  Bend  to  tne  St.  Joseph  and  Grand  Island  Railway  Bridge 
at  St.  Joseph,  has  a  channel  length  of  10.22  miles,  witii  an  average  low- water  slope 
of  0.641  foot  per  mile. 

In  1881  and  1882,  4,880  feet  of  bank  at  the  head  of  Bon  Ton  Bend  were  protected  by 
revetment,  the  mattress  work  consisting  of  brush  and  wire  net.  This  work  iraa 
renewed  in  1885,  when  the  present  revetment,  which  is  19,332  feet  long,  was  began. 

The  length  of  bank  protected  iu  1885  was  10,600  feet,  extending  from  1  to  10.  (See 
PI.  I.)  In  1887  it  was  extended  4,158  feet  from  10  to  11.  and  in  1889  completed  by 
being  extended  4,673  feet  to  12,  or  within  about  1,000  teet  of  the  lower  end  of  the 
main  bank. 

The  repairs  made  to  the  revetment,  accordinjz  to  the  published  reports,  were  as 
follows :  In  1886, 150  linear  feet  of  mat  from  8  to  9  were  renewed ;  m  1890  about 
1,240  feet  of  the  revetment  from  2  to  8  and  190  feet  from  5  to  6  reconstructed,  and  in 
1891, 3,018  feet  from  4  to  7  also  reconstructed.  In  1892  two  breaks,  aggregating  1,179 
linear  feet,  were  reconstructed  and  slight  repairs  made  at  six  breaks  aggregating 
655  linear  feet.  In  1895  three  large  breaks,  aggregating  706  linear  feet,  and  nine 
minor  breaks,  amounting  to  724  linear  feet,  were  repaired  and  the  stone  ballast,  which 
had  been  dislodged  f^om  parts  of  the  upper  bank,  renewed.  The  location  of  repairs 
made  in  1892  and  1895  are  not  given  in  the  published  Annual  Reports.  It  is  probable, 
however,  that  they  were  principally  at  points  previously  repaired. 

The  total  length  of  bank  repairs  made  in  1898  at  the  five  breaks  marked  ode/  and 
g  on  PI.  I  amounted  to  about  1,955  feet,  making  the  total  length  of  all  repairs  to 
date  9,821  feet. 

Belmont  revetment,  extending  from  13  to  18,  having  a  length  of  14,922  feet,  waa 
constructed  in  1891.  In  the  fall  and  winter  of  1893,  3,750  feet  fh>m  about  16  to  18 
were  reconstructed  and  the  revetment  extended  downstream  about  1,250  feet  to  19. 
overlapping  the  then  head  of  the  Elwood  revetment,  to  replace  a  slightly  less  extent 
of  the  latter  work  which  had  been  flanked.  In  1892  repairs  were  made  to  739  feet 
of  work  distributed  among  fifteen  small  breaks.  In  1893  two  breaks,  each  150  feet 
long,  were  repaired.  Four  minor  breaks,  amounting  to  325  feet,  were  repaired  in 
1895,  and  in  1896  the  junction  of  the  revetment  with  that  of  Elwood  Bend  renewed. 
In  addition  to  the  foregoing  repairs  a  considerable  part  of  the  stone  ballast  which 
had  been  dislodged  from  the  upper  bank  was  replaced  in  1896.  The  location  of 
breaks  repaired  in  1892-93  and  1895  are  not  given  in  the  published  reports. 

The  extent  of  broken  work  repaired  in  1898  amounted  to  2,270  feet,  making  the 
total  length  of  repairs  made  to  the  revetment  something  over  6,634  feet. 

Besides  the  above,  there  were  constructed  between  June,  1892,  and  April,  1893,  in 
the  lower  part  of  the  bend  between  17  and  18,  13  short  permeable  dikes  for  the  pur- 
pose of  correcting  the  alignment  of  the  bank.  These,  however,  were  swept  out  the 
same  month  in  which  they  were  completed. 

The  locality  known  as  Elwood  Bend  is  the  extension  of  Belmont  Bend.  Shortly 
after  the  construction  of  the  St.  Joseph  and  Grand  Island  Railway  Bridge,  the  bridge 
company  built  3  stone  dikes  in  the  bend.    The  locations  of  these  dikes  are  shown  on 


Digitized  by 


Google 


^ENDIX  X  X — ^REPORT  OP  MISSOURI  RIVER   COMMISSION.      8689 

X*l.    T.    A  portion  of  the  upper  one  wm  foand  on  the  opposite  side  of  the  channel 

Xx2  1879, 10,240  feet  of  the  hank  adjacent  to  the  dikes  were  protected  hv  a  revet- 

zK&^xxt  of  detached  frame  mattresses.    In  1881  and  1882,  over  4,000  feet  of  this  work 

't>elow  the  old  stone  Dike  2  were  destroyed.    This  was  replaced  in  1882  and  1883  by 

«k  ^^iwire  and  hmsh  mattress  revetment  on  the  then  shore  line  behind  the  ori|rinal  work. 

Xn  1885.  three  breaks  aggregating  MO  feet  in  length  were  repaired.    In  1893,  abont 

Xy2O0  feet  at  the  then  hMd  of  the  revetment  were  destroyed  bv  flanking,  the  bank 

o^k^ine  from  Belmont  Bend  extending  downstream  to  about  that  extent. 

.As  the  result  of  the  above  change  in  shore  line,  the  flow  was  diverted  fW>m  the 
p«kTt  of  the  Elwood  revetment  below  E,  which  has  not  been  subjected  sitfce  that 
^InDe  to  severe  stress. 

It  appears  from  the  foregoing  that  the  part  of  Bon  Ton  revetment  which  required 

%lme  most  extensive  repairs  is  the  upper  7,000  feel    The  proximate  cause  of  this 

ociems  to  have  been  the  impact  of  the  diagonal  flow  out  Kansas  Chute  against  the 

x^evetment,  the  extension  of  the  shore  har  on  the  convex  side  downstream  under 

-Uie  wearing  away  of  the  bend  in  the  above  chute,  and  i^m  the  formation  of  reefs 

in  front  of  the  revetment  promoted  by  the  above  conditions.    Eddies  resultinjr  from 

^he  natural  irregularities  in  the  shore  line  and  those  produced  by  pockets  formed 

l>y  hank  caving,  which  had  been  repaired  without  restoring  the  shore  line,  also  con- 

^Cributod. 

The  formation  of  break  g  probably  originated  in  shore  eddies  resulting  from  the 
old  launehing  ways  at  the  head  of  the  break  and  an  uneven  shore  line ;  also  from 
Teef  action  from  the  opposite  bar. 

The  fr^uent  breaching  of  the  revetment  at  the  foot  of  Belmont  Bend  is  traceable 
in  part  to  reefs  which  formed  in  consequence  of  that  part  of  the  bend  cutting  too 
deep  before  it  was  properly  revetted,  and  partly  to  eddy  action  produced  by  point  X. 
Break  B-C  at  the  head  of  the  bend  was  caused  by  the  flow  out  of  Bon  Ton  Bend 
impinging  abruptly  against  the  revetment.  The  above  action  was  brought  about  by 
the  wearing  away  of  ahout  1,000  feet  of  unprotected  hank  at  the  foot  of  Bon  Ton 
Bend  resulting  in  a  movement  downstream  of  the  channel  both  in  position  and 
direction. 

The  caving  at  B-C  was  enhanced  by  seep  water  from  the  adjacent  blufl^,  this 
action  bein^  very  apparent  while  the  repair  work  was  in  process. 

The  floating  plant  having  arrived  from  Nebraska  City,  field  work  was  begun 
August  24. 

Heavy  rains  during  September  interfered  seriously  with  the  progress  of  the  work 
by  making  the  roads  impassable  for  several  weeks  for  the  teams  employed  for  trans- 
porting brush  and  stone,  most  of  which  had  to  be  wagoned  on  account  of  the  few 
barges  available. 

Ail  subaqueous  work  was  completed  Just  before  the  closing  of  the  river  by  ice, 
and  the  entire  work  completed  December  3. 

The  plan  pursued  in  repairing  the  smaller  breaks  consisted  of  placing  a  braced 
pile  fence  in  front  of  each  pocket  in  line  with  the  shore  above  and  below  and  one  or 
more  fences  across  the  pocket  connecting  the  shore  fence  with  the  main  bank.  The 
shore  fence  and  adjacent  subbank  were  protected  by  a  continuous  mattress  extend- 
ing above  and  below  the  pocket  and  projecting  50  feet  outside  and  10  to  25  feet  inside 
the  fence. 

The  principal  items  of  the  work  performed  in  making  the  above  repairs,  comprised 
driving  and  oracing  569  piles  to  an  average  penetration  of  25.17  feet,  weaving  and 
ballasting  335,058  square  feet  of  mattress,  and  i)lacing  6,107  linear  feet  of  screen. 

At  brei^  B-O,  Beunont  Bend,  where  there  are  a  considerable  recession  of  shore  line 
and  depth  of  water,  two  rows  of  braced  piles  were  used  for  the  shore  fence.  At 
break  g  in  Bon  Ton  Bend,  four  permeable  dikes,  reaching  from  the  top  of  the  bank  to 
an  ima^ary  line  fairing  up  the  shore  line,  were  constructed. 

The  objects  expected  to  be  attained  by  these  works  are  the  prevention  of  the  breaks 
enlarging,  the  breaking  up  of  shore  eddies,  and  building  up  of  the  bank  in  the 
pockets. 

BON  TON  BBND  RBTBTMBNT  RSPAIRI). 

Break  ^.—Break^  consists  of  two  deep  pockets  separated  by  a  narrow  point  formed 
by  a  part  of  the  old  shore  line  and  a  straight  stretch  of  broken  bank  below  the  lower 
pocket  90  feet  long.    The  break  extends  over  875  feet  of  shore  line. 

The  lengths  of  the  four  permeable  dikes  employed  to  correct  and  restore  the  shore 
line  in  the  pockets  proceeding  in  their  order  downstream  are  134, 165,  108,  and  88 
fiset,  respectively.  They  are  two-row  structures,  10  feet  between  rows  in  about  15 
feet  bents.  They  are  braced  by  the  usual  direct  braces  and  two  lines  of  wales 
formed  by  bolting  and  spiking  together  two  22-feet  timbers  breaking  Joints  and 
formine  a  continuous  member.  The  dimensions  of  the  front  wale  timbers  are  4 
inches  bv  8  inches,  those  of  the  back  wales  3  inches  by  8  inches.  This  form  of  wale 
was  used  for  all  the  repair  work  that  required  as  large  wale  members  as  6  inches  by 
8  inohea,  or  8  inches  by  8  inches. 
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The  hm  of  bailfc  walee  wm  made  necessarj  od  aooooni  of  the  lamber  Av»ilmb]« 
oonnisting  of  anosed  stock,  proonred  for  another  pnrpoee  at  Nebraska  City-,  l>^iig 
too  light  for  the  15  feet  dike  panels. 

The  continuoos  wale  has  the  advantage  of  distributing  stress  over  the  dilce  better 
than  the  detached  wale  nsnally  employed.  Less  lamber  is  also  required  tiian  fbr 
the  detached  wales.  This^  however,  is  offset  by  the  cost  of  additional  bolts  And.  the 
labor  of  bolting  the  two  parts  togetiier. 

The  repairs  ror  the  broken  bank  below  the  lower  pocket  consist  of  a  pile  fanee  60 
feet  long. 

The  mattress  work  for  break  g  was  woven  in  twelve  sections. 

The  shape  of  the  break^  positions  of  dikes,  and  sections  of  mattress  are  sbowri  oo 
PI.  II,  the  details  of  bracing  on  Pi.  Ill,  and  those  of  the  continnoas  wale  on  PI.  VL 
The  piles  have  an  average  penetration  of  24.6  feet. 

The  repairs  were  completed  in  September,  except  attaching  the  screen,  whidi  'was 
done  in  October. 

Break  c— The  breaks  at  o  are  sitnated  in  a  pocket  formed  by  a  former  break 
which  had  been  repaired  by  renewing  the  revetment  without  restoring  the  abore 
line.  The  new  brealcs,  one  near  the  upper  and  the  other  near  the  lower  end  of  the 
pockets,  appeared  to  have  been  caused  by  strong  eddies. 

The  repairs  consisted  of  a  shore  fence  480  feet  long,  four  cross  fences  having  a  total 
length  of  826  feet,  all  carrying  screen  work,  and  £2,884  square  feet  of  subaqueous 
mattress. 

Cottonwood  piles  and  elm  wales  were  used  for  the  fences.  The  piles  have  an  aver- 
age penetration  of  25.6  feet. 

The  repairs  were  made  between  October  7  and  96.  PL  lY  shows  bank  line  and 
plan  of  tne  repairs. 

Break  d.—This  break  is  the  result  of  eddies  formed  by  a  projecting  point.  The 
repairs,  the  plan  of  which  is  shown  on  PI.  V,  consist  of  shore  fence  with  a  short  eross 
fence  at  the  lower  end  extending  90  feet  downstream  from  the  point,  and  sub- 
aqueous mattress  lapping  well  around  the  point  and  reaching  a  short  distance  below 
the  fence. 

The  work  was  constructed  between  October  12  and  90. 

Break  e, — PI.  Y  shows  the  plan  of  the  repairs  to  break  e.  They  are  of  the  same 
character  as  at  o,  and  consist  of  180  linear  feet  of  shore  fence,  90  feet  of  cross  fences, 
and  12,447  square  feet  of  mattress.  The  piles  are  Cottonwood  and  the  wales  elm. 
The  average  penetration  of  the  piles  is  24.16  feet. 

The  above  repairs  were  made  between  October  12  and  31. 

Break  f,^The  probable  causes  of  this  break  were  shore  eddies  resulting  from  reef 
action  and  an  irregular  shore  line.  Indications  point  to  former  repairs  being  made 
at  this  locality. 

The  repairs  are  of  the  same  general  character  as  the  others  and  are  shown  in  plan 
on  PL  Y.  The  shore  fence  masks  a  part  of  the  break  lying  in  a  pocket.  The  mat- 
tress protection  extends  100  feet  along  the  straight  bank  above  the  pocket  where 
there  were  indications  of  the  break  extending. 

The  work  consists  of  820  feet  of  shore  fence  and  110  feet  of  cross  fences,  made  of 
Cottonwood  piles  and  elm  wales,  all  with  screen. 

The  repairs  were  made  between  September  21  and  October  80. 

BELMONT  BRND. 

Behallaeting  upper  hank,^The  slope  of  some  parts  of  the  bank  near  the  head  of  Bel- 
mont revetment  are  as  steep  or  even  steeper  than  1  on  i.  The  material  composing 
the  bank  is  principally  bine  clay.  At  tnese  and  other  parts  with  flatter  slopes, 
Agfi[reg&ting  3,969  square  feet,  the  stone  ballast  which  had  been  dislodged,  probably 
by  ice  and  driftwood  and  ondermining  of  the  bank,  was  renewed. 

Break  B-C.—This  break  was  first  observed  in  April,  1897,  at  which  time  it  was  860 
feet  long.  By  October,  1898,  it  had  attained  a  length  of  1,500  feet,  with  a  maximum 
width  of  erosion  of  120  feet. 

,  The  bank  is  composed  largely  of  gumbo,  which  accounts  for  its  slow  recession 
under  the  severe  impact  of  flow  out  of  Bon  Ton  Beud  to  which  it  was  subjected. 

The  repair  work  for  the  part  of  the  break  where  a  pocket  was  formed  by  the  reces- 
sion of  the  shore  consists  of  two  rows  of  braced  piles  1,350  feet  long,  10  feet  apart, 
in  15  feet  bents,  connected  with  the  top  of  the  bank  by  12  fences,  for  the  straight 
portion  below  the  pocket  of  a  single  row  of  piling  150  feet  long.  (See  Pis.  Yl 
and  VII.) 

The  mattress  was  woven  in  one  section  1,630  feet  long,  lapping  the  ends  of  the 
break.  It  has  a  width  of  50  feet  outside  the  front  row  of  piling  and  extends  10  feet 
inside  the  inner  row.  Four  three-eightbs-inch  wire  strands  placed  about  15  inches 
apart  near  the  stream  selvage  of  the  mat  were  used  instead  of  the  customary  single 
large  cable.  All  of  these  strands  were  attached  to  a  single  toggle  stick  about  6  feet 
long.    The  advantage  gained  by  having  a  number  of  strands  instead  of  the  single 
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kl>le  is  the  distribution  of  stress  over  a  larger  mat  snrfftoe.    The  long  toggles' also 
i^ace  the  tendency  of  the  mat  selrage  to  onrl  over. 

^  screen  of  heavT  poles  is  attached  to  each  of  the  cross  fences  and  to  the  wale  of 

ae  inner  line  of  puing  of  the  two-row  work.    The  cross  fences,  being  qnite  high, 

ne  stayed  by  three-eighths-inoh  strand  anchored  on  top  of  the  bank. 

Tbe  piling,  which  are  pioe,  have  an  ayerage  penetraldon  of  25.2  feet.    They  were 

^Uri iren  between  September  1  and  27.    The  mattress  was  constmcted  between  October 

and  November  9,  the  bracing  attached  between  November  1  and  17,  and  the 

I  placed  in  November. 

SLWOOD  BEND. 

Mreak*  l.n.  A. — ^Aa  previonslv  pointed  ont,  frequent  repairs  and  renewals  have 
sen  made  at  the  locality  of  these  breaks.    The  principal  oanse  appears  to  be  an 
^extensive  eddv  formed  by  the  point  above  them  (PI.  VIII)  durioff  hign  stages. 

The  shore  fence  at  {  and  n  was  made  in  one  stretch  380  feet  long.  Cottonwood 
piles  and  elm  wales  were  nsed  for  its  constmction.  Pine  piles  and  braces  were  used 
for  the  shore  and  cross  fences  at  A.  The  average  penetration  of  tbe  piles  is  25.77  feet. 
Ilie  mattress  for  the  three  breaks  was  woven  In  one  section  1,080  feet  long,  50  feet 
^vride  ontaide  of  the  shore  fence,  and  extending  back  of  the  shore  fences  to  the 
^water's  edge. 

The  pile  drivins  for  the  breaks  was  done  between  September  28  and  October  22, 
the  mattress  wonc  between  November  3  and  16,  and  the  bracing  and  screening 
skttached  between  November  18  and  December  2. 

Break  o. — The  break  at  o  was  repaired  by  a  line  of  Cottonwood  piles  to  fair  out  the 
shore  line  and  two  cross  fences  made  of  Cottonwood  poles.  The  piles  have  an  aver- 
age penetration  of  28.4  feet.  The  mattress  has  the  same  width  as  at  the  other  breaks 
and  IS  120  feet  long. 

Break  p.— The  repairs  at  p  consist  of  a  mattress  of  the  usual  width  80  feet  long. 
It  was  completed  the  day  before  floating  ice  appeared  in  the  river. 

SUUmaent  of  extemt  and  net  eoii  of  revetment  repaire. 

BOK  TON  BBND. 

Bbbak«. 


CUms  and  extent  of  work,  sad  qaanl 


4B  ahore-fenoe  and  IS  erom-fenoe  pllee  phuM 

Labor,  handling  piles 

2,378  linear  feet  eotlonwood  piling 

iTibnabelaooal 

Labor,  placing 

Weaving  82.884  square  feel  wiUow  mattres 

Labor,  loading  and  unloading  brash 

213  cords  brnih 

10,175  fee(|>inoh  wire  strand 

15  pounds  Ho.  12  wire 

240  damps 

Labor,  wesTing • 

Ballasting  82,884  square  feet  willow  mattre 

Labor,  loading  stone 

169  oubiio  yards  old  atone 

Menbic  yards  new  stone 

Labor,  ballasting' 

AttSfhlng  000  linear  feet  of  built  wale  to  si 

2,843feetB.lLehn  lumber , 

64  screw  bolts , 

40  pounds  washers 

48|  pounds  spikes 

idiftbolts 

Labor 

Fladnc  sereen  on  805  linear  feet  shore  and 

LsBor,  handling  polea 

21.8  cords  poles 

121  pounds  nails 

Labor,  placing , 

Toving  plant  and  material : 

Hire  of  towboat 

WTboshels  coal .' 
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Statement  of  extent  and  net  cost  of  revetment  repain — Coutinaed* 

BON  TON  BBND— ConUnued. 
Bbbak  d. 


Claas  and  extent  of  work,  and  qoantitiee  of  material,  etc. 


9  ahore- fence  pilea  placed  by  steam  hammer: 

859  linear  feet  Cottonwood  piling 

7|  bashelacoal 

Labor 


Weaving  0.812  square  feet  willow  mattreas: 

Labor,  loadiDff  and  unloading  brash 

63  cords  brash.. 


2,680  feet  f  inch  wire  strand. 

77  clamps 

Labor,  weaving 


BallastiDg  0,812  square  feet  willow  mattress: 

Labor,  loading  stone 

72  cubic  yards  stone 

Labor,  ballasting 


Attaching  00  linear  feet  of  built  wale  to  shore-fence  piles: 

288  feet  B.M.  elm  lumber 

0  screw  bolts 

8  pounds  washers 

Labor 


Plaoinff  screen  on  00  linear  feet  shore  fence : 

LaSor,  handling  poles 

2.4  cords  poles 

21  pounds  nails 

Labor,  placing 


Towing  plant  and  material: 

Hire  of  towboat 

871  bushels  coal 


Total. 


Cost  per 
unit. 


Cost  or  I 
each  item. 


$0,128+ 
.106+ 


L  293-1- 
.009  \- 
.025+ 


1.032+ 


16.577+ 
.I06f- 
.023+ 


8.688+ 
.018+ 


.106+ 


$40.10 
.77 

16.55 


22. 3S 

8L51 

24.59 

l.»9 

76.  M 


16.73 
74.35 
19.12 


4.77 
.95 
.07 

6.15 


2.65 

8.85 

.39 

6.62 


I 


28.25  I 
9.31  ' 


TotaL 


J97.88 


lia9 


lA9t 


l&Sl 


Wl.Si 


447.81 


Bbbak  «. 


19  shore-fence  and  8  cross-fence  piles  placed  by  steam  hammer: 

717  linear  feet  Cottonwood  piling 

17i  bushels  coal 

Labor 


Weaving  12,447  square  feet  willow  mattress: 

Labor,  loading  and  unloading  brush 

82  cords  brush 

4,147  feet  |-incb  wire  strand 

40  pounds  No.  12  wire 

115  clamps 

Labor,  weaving 


Ballasting  12,447  square  feet  willow  mattress: 

Labor,  loading  stone 

81  cubic  yards  old  stone 

Labor,  ballasting , 


Attaching  230  linear  feet  of  built  wale  to  shore  aud  cross  fence  piles: 

736  feet  B.  M.  elm  lumber 

23  screw  bolto 

7  pounds  washers 

Labor , 


Placing  screen  on  270  linear  feet  shore  and  cross  fences : 

Labor,  handling  poles 

6|  cords  poles 

7o  pounds  nails 

Labor,  placing 


Towing  plant  and  material : 

Hire  of  towboat 

134|  bushels  coal 


$0,128+ 
.106+ 


1.293+ 
.009+ 
.020+ 
.025+ 


.082+ 


Total. 


16.577+ 
.105+ 
.023+ 


3.688  + 
.018+ 


.106  + 


$92.06 

1.84 

25.08 


28.47 
106.00 
87.93 
.82 
2.97 
100.38 


29.94 
75.53 
8.92 


12.20 

2.44 

.16 

14,73 


6.92 
23.98 

L41 
29.08 


43.62 
14.31 


$119LIW 


976.96 


U4.89 


29.53 


6124 


67.83 


650.66 
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Siaiement  0/  «jctent  and  net  co$i  ofrevdimeni  r^pairt— ContinnecL 

BOK  TON  BEND-CoDtiniwd. 

Bbsak/. 


C?l«iin  and  extent  of  work,  and  qnantitiee  of  mftterlalt,  eto. 


■l>oro-gpnce  and  6  oroM'ftnoe  piles  placed  by  steam  hammer: 

X^Al>or,  loading  piles 

TSZ  linear  feet  puie  piling 

X«18S  linear  feet  Cottonwood  piling 

SO.ft  busbelsooal 

,  placing 


Skiving  22,566  square  feet  willow  mattress: 

IdAlxiT,  loading  and  nnloading  brush 

10  eorda  oldbmsh 

136  cords  new  broflh 

S«758  feet  i-ineh  wire  strand 


35  pounds  Ko.  12  wire  . 
158  clamps . 


STlng.. 


Ballasting  22. 586  square  feet  willow  mattress: 
ILabor.  loading  stone. 


60  cubic  Tarda  old  stone 

1204  cubic  Yards  new  stone.. 
I^sibor,  ballasting 


A^ttaching  430  linear  feet  of  built  wale  to  shore  and  cross  fence  piles : 

1.181  feet  B.M.  elm  lumber 

35  screw  bolts 

Kdriftbolts 


lOponmls  \ 
I^bor 


PlaeiBg  screen  on  430  linear  feet  shore  and  cross  fences : 
LalorJ 


;  handling  poles . 

14.9  oords  poles 

58  pounds  nails 

I«a!»or,  placing 


Facing  upper  bank  with  brush  and  stone: 
5  oords  old  brush. 


10  cubic  yards  old  stone., 
Labor.... 


Towing  plant  and  material: 

Hire  of  towboat 

256  bushels  ooal 


Total. 


Cost  per 
unit. 


♦0.177+ 
.128+ 
.106+ 


1.806+ 
1.203+ 
.000+ 
.020+ 
.025+ 


.923+ 
1.032+ 


16.677+ 
.105+ 
.14 
.023+ 


8.688+ 
.018+ 


1.806+ 
.932+ 


.106+ 


Cost  of 
each  item. 


$6.88 
49.97 
161.79 
8.15 
41.17 


46.75 

18.06 

175.96 

52.66 

1.74 

4.09 

170.03 


62.97 
55.95 
130.02 
39.45 


19.58 

8.71 

4.90 

.23 

18.22 


15.85 

54.96 

.98 

51.47 


9.08 
9.33 
12.32 


82.39 
27.14 


TotaL 


125146 


469.29 


278.99 


41.64 


123.26 


80.68 


109.58 


1,305.85 


Break  g. 


4 mooring  piles  placed  by  steam  hammer: 

152  linear  feet  Cottonwood  piling 

a^bushels  ooal 


67  dihe  and  5  shwe  fence  piles  plaoed  by  steam  hammer : 

3,052  linear  feet  pine  piling 

56^  bushels  eoal 


Wearing  74,182  square  feet  willow  mattress: 

Labor,  loading  and  unloading  Urosh 

10  cords  old  brush 

471  oords  new  brush 

24,403  feet  |  inch  wire  strand 

605  clamps 

Labor,  weaving 


Ballasting  74,182  square  feet  willow  mattress : 

Labor,  loading  stone 

511.2  cubic  yards  stone 

99nottndsNo.  12  wire 

laibor,  ballastifig 


10.128+ 
.106+ 


.177+ 
.106+ 


L806+ 

1.293+ 

.009  + 

.025  + 


1.032+ 
.020+ 


$19.52 

.33 

1X67 


540.81 

5.98 

123.40 


109.77 
18.06 

609.40 

223.19 
13.06 

771.33 


152.52 

527.86 

1.85 

119.89 


$32.52 


670.31 


1,744.81 


802.12 
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SiatefMnt  of  extent  and  net  eoet  of  revetment  repolrf— ContinaMi* 

BON  TON  BEND-Omcinaed. 

Bbiak  ^— ConUnaed. 


OlsM  and  extent  of  wmk,  and  qiuuititiet  of  materiile,  eto. 


Coot  per 
unit. 


Coeft«»r 

eaohttaflA. 


Att«ohiDg  top  braces  and  walaa  to  478  linear  Ibet  of  2-roir  dike  and  walee 
to  90  linear  feet  shore  feuoe : 

Labor,  loading  lamber 

8,972  feet  B.  Mlyellow  pine  lomber $20.76 

317  feet  B.M. elm  lumber 10.677+ 

290  screw  bolts 

438  pounds  spikes 

80  pounds  washers 

Labor,  firaming  and  bolting 

Placing  and  fastening  84  stav  oableai 

1,g97  feet  f*inoh  wire  cable 

750  feet  |-bich  wire  strand 

2  poQiids  nails . 


Oi  pounds  spikes . 


Placing  screen  on  563  linear  feet  dike  and  shore  fence : 

Labor,  handling  poles 

24.4  cords  poles 

208  pounds  nails 

Labor,  placing 


.106+ 
.021-1- 
.028+ 


.038+ 
.009+ 
.018+ 
.021+ 


8.688+ 
.018+ 


Grading  banks  at  ends  of  4  dikes  and  8  shoulders  of  break : 

Labor  

Ballasting  4,859  sonare  feet  of  bank : 

56.8  cubic  yards  new  stone 

90.4  cubic  yards  old  stone ; 

26  cords  old  brush 

Labor 


Washing  out  deposits 
Hireof  towboat... 
76  bushels  coal .... 


Towing  plant  and  material : 
Hireof  towboat. 


0104  bushels  ooai . 


Total. 


L0e2-i- 
.982+ 
L806+ 


.106+ 


.106+ 


$5.19 

186.  r- 
5.: 

30.73 

9.81 

Lff7 

130.  &8 


64.88 

6.86 

.04 

.13 

82.44 


25.90 

90.00 

3.86 

78.57 


60.17 

60.72 
84.80 
46.96 


22.50 
7.96 


2M.60 
96.91 


UtLW 


11S.S 


ao.a 


S9LM 


4.067.88 


BELMONT  BEND. 

fienewing  bank  ballast  for  8.969  square  feet  of  bank  at  head  of  bend : 
87  cubic  yards  stone.... 

$U032+ 

$89.84 
61.88 

Jj§\tOT .....r....rrTT. ...r., 

$ISI.78 

Towing  plant  and  material: 

Hire  of  towboat 

10.45 
8.46 

82|  bushels  coal 

.106+ 

18.91 

Total 

166.68 

Bbbak  B-0. 


1  moorine  pile,  191  dike  piles,  40  cross  fence,  and  10  shore  fence  piles  I 
placed  oy  steam  hammer :  ' 

Labor,  loading  pilee ' , 

45  linear  feet  Cottonwood  piling $0,128+ 

11, 458  linear  feet  pine  piling '      .177+ 

120  bushels  coal '     .106+ 

Labor,  placing ' , 


I 


Wearing  106,519  square  feet  willow  mattress: 

Labor,  loadinff  and  unloading  brush 

684  cords  bmsk I    L293+ 

84, 838  feet  1-inch  wire  strand 009+ 


482  damps.. 
Labor,  weaving. . 


Ballasting  105,519  square  feet  willow  maitn'iiH : 
Labor,  loading  stone. . 
816  oubio  yaros  stone . 


220  ponn&  No.  12  wire. . 
LalM>r,  ballasting 


.025+ 


1.032+ 
.020+ 


$7.68 

6.78 

2,030.47 

12.77 

857.04 


290.60 
884.99 
227.17 
12.46 
685.82 


239.70 

84L56 

4.61 

195.62 


$2,418.69 


t,10L$4 


1.281.19 
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Statement  of  extent  and  net  cost  of  revetment  repairs — Continued. 

BELMONT  BBND-CoDtiniied. 
Bbbak  B-C— Continued. 


BLWOOD  BEND. 
Bbbau  I,  n,  a. 
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BLWOOD  BEND-Continaed. 

BUAK  0. 


CIam  acd  ext«nt  of  work,  and  qaaniities  of  materials,  etc. 


11  shore  fence  piles  placed  by  steam  hammer: 

404  linear  leet  cottonwood  piling 

8^  bushels  coal 

Labor 


Weaving  8, 970  square  feet  willow  mattress : 
Labor,  loading  and  unloading  brush  — 

46  cords  brash 

2,310  feet  finch  wire  strahd 

80  clamps 

Labor,  weaying 


Ballasting  6,970  square  feet  willow  mattress : 

Labor,  loading  stone 

54  cubic  yards  old  stone 

10  pounds  No.  12  wire ^ 

Labor,  ballasting 


Attaching  116  linear  feet  of  built  wale  to  shore-fence  pUes: 

820  feet  B.M.,  elm  lumber 

11  screw  bolts 

24  pounds  washers 

SpoundsKo.  12  wire 

1  pound  spikes 

Labor , 


Placing  screen  on  104  linear  feet  of  shore  fence: 

Labor,  handling  poles 

2cordsnoles 

eoponnas  nails 

LaSor,  placing 


Towing  plant  and  material: 

Hire  of  towbo9t 

78|  bushels  coal 


Total. 


Cost  per 
unit. 


Cost  or  / 

eacbiCem.' 


10.128  + 
.100+ 


L293+ 
.009+ 
.025+ 


.932+ 
.020+ 


10.577+ 
.106+ 
.028+ 
.020+ 
.021+ 


8.688+ 
.018+ 


.100+ 


Total. 


$59.59 

.93 

19.  S7 


32.  «3 
5a.  22 
21.13 
.78 
52.38 


19.45 

50.311 

.21 

9.88 


5.80 

L17 
.06 
.10 
.02 

8.21 


0.00 
7.38 
L22 
12.00 


25.50 

a  30 


$rt.m 


leSiU 


79.  M 


14.86 


v.m 


33.65 


400.72 


BBIAKp. 


Weaying  4,427  square  feet  willow  mattress: 
Labor,  loading  and  unloading  brush  . . . , 

28  coras  brush 

1,200  feet  |-inoh  wire  strand 

25olamp8 

Labor,  weaving 


Ballasting  4,427  square  feet  willow  mattress: 

Labor,  loading  stone 

82  cubic  yards  old  stone 

10  pounds  Ko.  12  wire 

Labor,  ballasting 


Towing  plant  and  material: 
Hire  of  towboat 


88^  bushels  coal . 


Total. 


$1,293+ 
.009+ 
.025+ 


.932+ 
.020+ 


.100+ 


$20.31 

86.28 

10.98 

.65 

41.03 


11.53 

29.84 

.21 

0.37 


10.82 
3.57 


fl09L» 


47.95 


14.39 


17L54 


Ket  cost  Breaks $1,828.87 

Net  cost  Break  d 659.65 

Net  coat  Break  <i 447.81 

Net  cost  Break/. 1,805.86 

Net  cost  Breaks 4,667.83 

Net  cost  renewing  bank  ballast,  Belmont  Bend 165.68 

Net  cost  Break  B-C 8,600.62 

Net  cost  Breaks  I,  n,  A 4,142.66 

Net  cost  Break  0 400.72 

NetcostBreakp 17L54 


$22,391.18 
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Stuiemeni  ofezUnt  and  net  co9t  of  revetment  repaire — Continued. 
SfiSUM^— Contisiied. 

Sapertntendence  and  office  work  AnguBt  1  to  KoTember  80 $1,849.89 

Sttrrey  work 455.75 

Subsistmee  and  i^iuit  and  sapplies  pordused 896.20 

(HMerrlng  national  InUiday 108.74 

.. *  pla-'  


MuTiDK  plant  and  material.  Nebraaka  City,  Nebr^  to  St  Joseph,  Mo 3, 024. 50 

Towlug  and  bandliux  pine  piles  from  Fort  LeaTenworth,  Kas* 328.50 

$8,005.79 

Toftol 80.890.07 

The  above  total  Indadea  $3,888.89  for  piliog  and  lumber  broogbt  from  Kebraska  City  and  Fort 
Xieavea  worth. 

CONSTRUCTION  MATERIAL. 

The  pine  lomber  nsed  for  repairs  was  brought  from  Nebraska  City ;  also  251  pine 
pilea,  boih  materials  haying  been  procored  for  work  attbat  point  which  was  not  con- 
structed. Tbe  remainder  of  the  pine  piling  nsed  was  brought  from  Fort  Leaven- 
worth, and  consisted  of  87  sticks  I'nmished  for  work  at  that  point  which  was  not 
conatmcted.y  and  101  sticks  which  had  been  rejected  on  account  of  not  having 
sufficient  heartwood,  bnt  afterwards  purchased  at  a  lower  figure  than  the  contract 
price. 

The  total  quantity  of  stone  nsed  was  2,756.9  cubic  yards,  procured  as  follows : 
1^11  yards  delivered  in  Belmont  Bend  and  696.5  ^ards  in  Bon  Ton  Bend,  at  90  cents 
and  $1  per  cubic  yard,  respectively,  both  under  informal  contract:  also  241.4  yards 
and  517  yards  from  Bon  Ton  and  Belmont  Bends,  respectively,  wnere  it  had  been 
stored  in  1895. 

The  willow  bmab  used  amounted  to  2,202  cords.  Of  this  quantity  51  cords  were 
old  bmsh  brought  frnm  Nebraska  City  and  2, 151  cords  procured  by  day's  labor.  With 
the  exception  of  681  cords  barged  from  Burr  Oak  Bottom,  it  was  wagoned  to  the  sites  of 
the  works.  The  average  oust  of  the  brush,  including  stumpage,  amounted  to  $1,293 
per  cord. 

Two  bnndred  and  five  cords  of  screen  poles  were  procured  by  day's  labor  at  an 
average  cost  of  $3.68  per  cord. 

One  hundred  and  seventy -two  cottonwood  piles  were  procured  by  day's  labor  at  a 
cost  of  12.6  cents  per  linear  foot,  including  stumpage  and  delivery  on  barges. 

The  elm  lumber  nsed  for  wales  at  the  minor  breaKS  was  purchased  in  open  market 
at  $14.35  per  1,000  feet  B.  M. 

TOWBOAT  8BRVICB. 

The  towboat  John  B,  Hugo  was  employed  for  moving  plant  and  towing.  The  cost 
of  the  former  service,  consisting  of  moving  plant  from  Nebraska  City,  Nebr.,  to  St. 
Joseph,  Mo.y  amounted  to  $1,108.62,  and  of  the  latter  to  $2,057.71,  including  fuel. 

MOVING  PLANT. 

On  reoeiving  your  oral  instructions  on  July  15  to  move  the  plant  lying  in  ordinary 
at  Kebraska  City,  Nebr.,  and  the  material  remaining  over  from  work  at  that  point 
to  St.  Joseph,  Mo.,  the  master  of  the  towboat  John  li,  Hugo,  which  was  at  Omaha, 
Nebr.,  was  notified  to  bring  the  boat  to  Nebraska  City,  and  other  arrangements 
made  for  moving  down  the  river.  On  account  of  delay  in  getting  a  satisfactory 
boat's  crew,  the  first  tow  could  not  be  forwarded  till  July  30. 

Tbe  plant  moved  consisted  of  twelve  pieces:  also  horse  capstans,  skiffs,  pontons, 
rope,  and  tackle.  The  material  comprised  piling,  lumber,  brush,  etc.,  having  an 
a^re^te  tonnage  of  550  tons. 

Moving  was  completed  Augnst  18. 

The  cost  of  the  work,  including  loading  material  on  barg^  at  Nebraska  City  and 
anloading  at  St.  Joseph,  towboat  hire,  fuel,  etc.,  amounted  to  $2,024.50. 

On  November  10  the  Hugo  left  St.  Joieph,  Mo.,  for  Kansas  City  with  a  tow  of  plant 
fthd  material  for  work  on  the  Kaw  River.  The  boat  reached  St.  Joseph  on  its  return 
trip  November  14.  On  November  19  a  second  tow  was  forwarded  from  St.  Joseph, 
bnt  did  not  get  below  Kickapoo,  Kans.,  where  it  had  to  tie  up  on  account  of  a  gale. 
The  gale  was  followed  by  a  blizzard,  which  culminated  in  the  closing  of  the  river 
by  ice  and  compelled  the  laying  up  for  the  winter  at  the  above  locality  of  boat  and 
a  tow. 

The  cost  of  moving  plant  from  St.  Joseph  to  Kickapoo  and  Kansas  City,  including 
towboat  hire,  fuel,  and  loading  and  unloading  material,  amounted  to  $981.80. 
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UEAVENWOBTH,  KAN8. 

I  was  notified  by  yoor  letter  of  October  15,  1898.  of  the  approva]  of  tihe  Clilef  ol 
Engineergy  United  States  Army,  of  yoor  project  lor  constracting  a  dLk:e  oppooite 
Leavenworth,  Kans. 

The  object  of  the  dike,  set  forth  io  the  project,  is  to  oat  off  the  flow  acroes  the 
accretions  formed  below  Dike  2,  constracted  in  1895,  and  imponnd  the  -wsk^&r  in  the 
old  shore  channel,  now  a  slongb,  along  the  left  bank,  and  by  promoting  deposit  and 
a  growth  of  willows  in  it  to  prevent  erosion  along  the  work  placed  by  tlie  l..e»Tea- 
worth  Bridge  and  Terminal  Company  for  the  protection  of  the  east  bridge  Approach. 

The  plan  of  the  dike  is  a  two-row  pile  structure  projecting  350  feet  be^'oud  the 
shore  bar,  with  an  inshore  extension  270  feot  long  to  about  standard  hi^li  water, 
where  it  connects  with  a  shale  levee  forming  a  part  of  the  bridge  company's  pro- 
tection work;  the  latter  part  of  the  work  to  consist  of  a  screen  supported  by  two 
rows  of  braced  poles  driven  through  a  ballasted  mattress  25  feet  wide. 

The  location  of  the  dike  is  shown  on  PI.  IX. 

Fonr  hundred  and  fifty-four  and  seven-tenths  cubic  yards  stone  riprap  ^rere  fxir- 
nished  under  informal  contract  in  November  and  December,  and  186  cords  brash  and 
6  cords  poles  procured  by  day^s  labor  in  December  and  January.  These  znAterials 
were  delivered  on  the  bank  of  the  river  near  the  shore  end  of  the  dike. 

As  the  inshore  extension  of  the  dike  lies  across  a  mud  bar  over  which  it  -woald 
ordinarily  be  difficult,  if  not  impossible,  to  weave  mattress,  that  part  of  the  dike 
work  was  constructed  in  December,  while  the  mud  was  frozen.  The  strnotaral  part 
of  the  dike  was  not  constructed  in  the  fall  on  account  of  the  low  stage  of  ^wstar 
making  the  dike  site  inaccessible  for  the  floating  plant. 

KAW  RIVER  DIKXS. 

For  many  years  prior  to  1888  the  channel  of  the  Missouri  River  in  the  vicinity  of 
Kansas  City,  Mo.,  and  Kansas  City,  Kans.,  occupied  a  bend  reaching  upstream  from 
the  Hannibal  and  St.  Joe  Railroad  bridge  for  a  distance  of  about  3  miles.  In 
the  above  year  changes  in  the  reach  above  the  bend  caused  the  formation  of  a  middle 
ground  below  the  mouth  of  the  Kaw  River  with  a  narrow  chute  between  it  aad  the 
right  bank,  occupied  at  low  stages  by  the  discharge  of  the  Kaw,  while  the  flow  of 
the  Missouri  was  confined  principally  to  the  left-hand  chute. 

In  1889  the  National  Water worlcs  Company,  of  New  York,  constructed  a  substan- 
tial pile  dike  across  the  right-hand  chute,  ostensibly  to  protect  the  company's  land 
and  high-service  pumping  station,  then  situated  immediately  below  the  mouth  of 
the  river. 

The  dike  appears  on  PI.  X,  marked  "N.  W.  W.  Co.'s  Dike." 

As  a  result  of  the  above-mentioned  tendency  of  the  Missouri  to  change  the  channel 
accentuated  by  the  dike,  extensive  accretions  were  formed  above  and  below  the 
dike,  and  the  mouth  of  the  Kaw  extended  into  the  bed  of  the  Missouri  about  one- 
fourth  mile.  This  resulted  in  a  diminution  of  the  flat  slope  of  the  former  stream. 
The  flow  of  the  Kaw  is  still  further  impeded  by  its  direction  being  at  right  angles 
to  that  of  the  Missouri  at  their  confluence,  which  increases  the  natural  tendency  to 
bar  formation  in  the  moutli  of  the  tributary.  , 

As  the  Kaw  River  receives  the  drainage  of  considerable  areas  of  both  Kansas  City, 
Mo.,  and  Kansas  City,  Kans.,  including  the  stock  yards  and  several  extensive  meat- 
packing establishments,  the  quantity  of  sewage  carried  on  the  lower  reach  in  pro- 
portion to  the  stream's  low- water  discharge  is  quite  high.  This  part  of  the  river, 
therefore,  often  becomes  offensive  when  its  flow  is  backed  up  and  impeded  by  the 
Missouri. 

By  act  of  Congrea*  ^f  Ju\m  L,  1898,  an  allotment  was  made  from  the  appropriation 
for  the  improvement ef  the  Missouri  River  from  its  mouth  to  Sioux  City,  Iowa,  for 
work  at  the  mouth  of  the  Kaw  to  remedy  the  above  unsanitary  condition. 

By  your  letter  of  October  12,  1898,  I  was  notified  of  the  approval  of  your  project 
by  the  Chief  of  Engineers,  United  States  Army. 

It  was  proposed  in  the  project  to  concentrate  the  low-water  flow  by  two  low 
dikes,  so  as  to  deepen  the  channel  through  the  bar  at  the  river's  mouth. 

Steps  were  at  once  taken  to  procure  the  necessary  dike  material,  and,  as  soon  as  the 
towboat  employed  on  the  work  under  construction  in  the  vicinity  of  St.  Joseph 
could  be  spared,  a  pile  driver  and  barge,  with  necessary  piling,  lumber,  etc., 
forwarded. 

After  deepening  the  water  at  the  sites  of  the  proposed  dikes  sufficiently  to  float 
the  driver,  by  washing  with  the  towboat's  wheel,  pile  driving  was  proceeded  with. 
This  branch  of  the  work  occupied  from  November  14  to  18.  Work  was  then  sus- 
pended on  account  of  the  freezing  of  the  river.  It  was  resumed  December  7,  between 
which  date  and  December  14  the  dike  foot  mattress  was  woven.  As  at  that  time  the- 
part  of  the  river  at  the  dikes  was  frozen,  the  mattress  waa  woven  on  top  of  the  ice, 


Digitized  by 


Google 


?PEKi>xx:   x:  X — report  op  Missouri  river  commission.    3699 


iiicli  -was  cxxti  arouud  the  mattress  after  the  latter  was  ballasted.  The  bracing  was 
:.tau:hea  l>e^ ween  December  14  and  22. 

'l^^e  dike  sereens  were  not  attached,  as  the  poles  procured  for  that  purpose  at  St. 
ocepli  cooltl  not  be  barged  on  account  of  the  river  being  frozen. 

The  dikes  consist  of  two  rows  of  braced  piles  In  10-foot  bents.  Dike  A  contains 
6  1>etit»  and  Dike  B  14  bents.  Pine  piles  were  used  for  the  five  outer  bents  of  Dike 
L  &ud  four  outer  bents  of  Dike  B,  and  cotton  wood  piles  for  the  inner  bents. 

OiA^ratiiB  of  the  dikes  are  shown  on  PI.  XI. 

it  was  originally  intended  to  boat  the  brush  and  stone  from  points  of  delivery  on 
be  Tivor's  l>aQk  to  the  dikes.  On  account,  however,  of  the  low  Btage  of  water  and 
U«  river  'l>einj;  partly  frozen  when  the  dikes  were  building;  these  materials  had  to 
Kd  ^^R-aooQt^dy  entailing  an  extra  expense  of  about  $150. 

Tl&ie'oos'b  &nd  extent  of  the  dikes  are  contained  in  the  following  exhibit: 


6TATEMBNT  OF  KXTBNT  AND  NET  COST  OF  DIKE  WORK. 
DIKS  A. 


Claa«  and  extent  of  work  and  qaantitie«  of  material,  etc 


Co«t  per 
anit. 


Cost  of 
each  item. 


TotaL 


^\  AiVe  piles  pbw^ed  b]^  bteam  hammer: 

l^AVmr,  luuidUogpUe« 

4A»  linear  feet  pine  piling 

<(45  linear  feet  oottonwood  piling ... 

%D  Vkuabela  coal 

r,  placing 


$0,177+ 
.108+ 
.106+ 


^^Tmm^rin^  200  linear  feet  (10,445  square  feet)  willow  mattress : 

JLoodineand  reaming  brush 

59^  oords  brash 

1«757  feet  l-inch  wire  strand 

54  eljunps 

Lftbor,  weaving 


2.484+ 
.007+ 
.055+ 


Ballasting  200  linear  feet  (1<^  445  square  feet)  willow  mattress : 

L4^>or,  teaming  stone 

83  <nibic  yards  stone 

10  pounUM  No.  12  wire 

Labor,  ballasting 


1.075+ 
.020+ 


AUadiing  top  brtcea  and  built  wale  to  150  linear  feet  2*  row  dike : 

Labor,  teaming  lumber 

2,688  feet  B.M.  yellow  pine  lumber 

Olbolto 

60  pounds  waahera 

15  pounds  nails 

125  pounds  spikes 

Labor,  Naming  and  bolting 

Shore  connection : 

375  feet  B.  M.  yellow  pine  lumber 

Ubolta 

5  poanda  washer* 

17  pounds  spikes .<... 

35  oubic  yards  stone ^ 

IlAbor 


10.76 
.105+ 
.023+ 
.018+ 
.021+ 


20.76 
.105  + 
.  023+ 
.021+ 
1.075-h 


Waahing  out  deposit  on  dike  site: 

Hire  of  towboat 

45  bushels  coal 


.106^ 


Total., 


$6.04 
79.57 
69.72 
2.13 
46.60 


21.28 

147.80 

13.48 

2.97 

97.79 


63.26 

89.26 

.21 

33.60 


55.80 

9.64 

1.40 

.28 

2.66 

84.78 


7.81 

1.48 

.12 

.36 

37.64 

19.29 


22.50 
4.79 


$204.96 


283.89 


186.33 


107.38 


66.70 
27.29 


875.98 
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Statement  of  extent  and  net  ooet  of  dike  toorlp— OontiiiQed. 
DIKE  B. 


Class  and  extent  of  work  and  qaantities  of  material,  etc. 


Cost  per 
unit. 


Cost  of 
each  item. 


Total. 


30  dike  piles  placed  by  stoam  hammer: 

Labor,  handling  piles 

421  linear  feet  pine  piling 

540  linear  feet  cottonwoud  piling  . . . 

20  braiiela  coal , 

Labor,  placing 


$0,177+ 
.108+ 
.106+ 


18.10 
74.01 
58.37 
2.13 
8L06 


Weaving  184  linear  feet  (9,725  square  feet)  willow  mattress: 

Labor,  teaming  brash 

55  cords  brush 2.484+ 

1,425  feet  §.inch  wire  strand '      .007+ 

32  clamps 055+ 

Labor,  weaving 


Ballasting  184  linear  feet  (9,725  square  feet)  willow  mattress: 

Labor,  team  i n g  Htone 

77  cubic  yards  stone 

7  pounds  No,  12  wire 

Labor,  ballasting , 


Attaching  top  braces  and  built  wale  to  130  linear  feet  2-row  dike: 

Lnl»or,  teaming  lumber 

1,728  feet  B.  M.  yellow  pine  lumber 

102  bolts 

40  pounds  washers 

8  pounds  nails 

75  pounds  spikes 

Labor,  framing  and  bolting 

Shore  connection : 

768  feet  B.  Af.  yellow  pine  lumber 

65  cubic  yards  stone 

9  bolts 

5  pounds  nails 

40  pounds  spikes 

7  pounds  washers , 

Labor , 


18.38 
187.86 
10.04 
L76 
98.11 


L076+ 
.020+ 


I 


Washing  out  deposit  on  dike  site: 

Hireof  towboat 

45  bushels  coal 


Total. 


20.76 
.105+ 
.023+ 
.018+ 
.021+ 


58.81 

82.81 

.14 

10.71 


4.00 

85.87 

10.81 

.93 

.15 

1.59 

16.60 


20.76 
1.076+ 
.105+ 
.018+ 
»021+ 
.028+ 


16.94 
09.90 
.95 
.09 
.85 
.16 
22.29 


.106+ 


22.50 
4.79 


$172.36 


207.06 


176.  »7 


79. 9S 


110.18 


27.29 


833.70 


EA8T  BOTTOMS  RBVBTMJENT. 

From  an  iDspeotion  made  of  the  East  Bottoms  revetment,  September  7,  1898,  in 
pnrHiiance  of  yonr  previonsly  civen  oral  instructions,  it  appeared  that  parts  of  the 
work  situated  between  500  and  1,300  feet  above  its  lower  end  bad  settled  slightly. 

Althoagh  none  of  the  breaks  were  of  great  extent  0];^of  a  serious  nature,  repairs 
appeared  advisable  to  check  probable  enlargement  in  event  of  the  work  being 
subjected  to  severe  stress. 

The  revetment  was  constructed  in  1887,  and  has  a  length  of  about  9,000  feet. 

The  principal  causes  of  the  settling  appeared  to  be  eddy  action  resulting  from  an 
uneven  bank  line.  Keef  action  caused  by  the  formation  of  a  middle  ground  at  low 
sta«;i>8  was  probably  contributary. 

Stone  ana  brush  were  procured  and  stored  near  the  site  of  the  work  during 
November  with  a  view  to  making  the  repairs  at  that  time.  This,  however,  was 
prevented  by  the  river  being  closed  by  ice. 

CARE  OF  PLANT. 

Durine  the  period  between  the  close  of  the  last  fiscal  year  and  the  moving  of  plant 
from  Nebraska  City  to  St.  Joseph,  three  watchmen  were  employed  watching  and 
attending  to  the  plant  lying  in  ordinary  at  the  former  point. 

The  sudden  setting  in  of  the  winter  on  November  20,  while  the  plant*was  being 
moved  from  St.  Joseph  to  the  mouth  of  the  Kaw  River,  prevented  carrying  out  the  plan 
of  wintering  all  the  boats  in  the  mouth  of  that  stream  and  made  it  necessary  to  lay 
them  Qp  nt  the  three  different  points  where  they  happened  to  been  that  date. 

The  office  boat  and  two  64-foot  barges  were  laid  up  in  Elwood  Bend  above  St. 
Joseph ;  two  small  quarter  boats,  two  64-foot  barges  and  one  100-foot  barge,  near  the 
head  of  Kickapoo  Chute,  and  two  pile  drivers  and  one  100-foot  barge  in  the  Kaw 
Kiver,    This  arrangement  made  the  cmploymentof  three  sets  of  watchmen  necessary. 

Cousidorable  ice  cutting  was  done  at  all  of  these  points  to  make  the  boats  safe 
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MISSOURI  RIVER  COMMISSION,  KAW  RIVER  DIKES.  PLATE  IX. 


DIKE  A.     VIEW    SHOWING    BALLASTED    APRON    AT    STREAM   END.  WOVEN  ON  TOP  OF  THE 
ICE.     PILING  UNBRACED.     VIEW  TAKEN   DECEMBER   10,  1898. 


DIKE  B.     VIEW    SHOWING    BALLASTED    FOOT    MAT    AND    APRON    WOVEN    ON  TOP  OF  THE 
ICE.     PILING   PARTLY   BRACED.     VIEW  TAKEN   DECEMBER   10,  1898. 
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against  ice  moTemento,  seTeral  of  wiiioh  ocenrred  before  the  rirer  opened.  On 
accoant  also  of  the  water  being  without  sediment  and  the  calking  of  some  of  the 
boats  oat  of  repair,  considerable  pumping  was  necessary. 

The  ice  in  the  Kaw  River  broke  up  March  2,  that  at  Kickapoo  March  10,  without 
inflicting  damk^e  to  the  plAnt.  The  ice  gorges  at  El  wood  also  moved  March  10. 
8ome  of  the  fields  were  very  extensire  and  subjected  the  boats  to  severe  pressure,  by 
which  one  of  the  64-foot  barges,  laid  ont«ide  the  oftioe  boat  to  shield  it,  was  damaged 
and  partly  sunk,  and  the  other,  laid  inside  of  the  office  boat  to  prevent  it  from  being 
forced  oat  on  the  bank,  beached  on  the  45>degree  bank. 

SURYKT  AKD  OmCK  WORK. 

A  low-water  survey  of  the  reach  from  the  head  of  Bon  Ton  Bend  to  the  foot  of  Bel- 
mont Bend  was  made  by  Mr.  H.  V.  Latham.    This  survey  was  extended  by  Mr.  Horace 
Dunaway,  of  your  office,  to  Randolph  Landing. 
The  notes  of  the  above  surveys  were  platted  at  this  office. 

I  have  been  ably  assisted  in  the  season's  operations  by  Mr.  Morris  Rosen  bach  in 
clerical  work,  by  Mr.  H.  V.  Latham  on  surveys,  platting  notes,  and  construction 
work,  and  by  Mr.  C.  C.  Wrenshall  on  construction  work  and  care  of  plant. 

The  brush,  cotton  wood  piling,  and  poles  were  procured  under  the  supervision  of 
Kr.  J.  A.  Kichardson. 

Very  respectfully,  your  obedient  servant, 

Baml.  H.  Tonob, 
JHvition  Engineer. 
Lieat.  CoL  Amos  Sticknbt, 

Corps  of  Engineer;  U.  8.  A., 

Fteeithnt  Miseouri  Biver  Commieeian, 


Appendix  B. 

akkual  bkpobt  ok  oicaha  division,  bt  mr.  8.  watrr8  fox,  bittsioir  engineer. 

Missouri  River  Commission, 
Jeffereon  Citgy  Mo.,  June  SO,  1899, 

COLomcL:  I  have  the  honor  to  submit  the  following  annual  report  of  operations 
on  the  Omaha  division  of  the  Missouri  River  for  the  fiscal  yeareudiug  June  30, 181H). 

The  report  covers  the  time  from  March  18,  when,  as  directed  in  your  letter  of 
March  16, 1  relieved  Mr.  Samuel  H.  Yonge  in  charge  of  the  division  to  the  close  of 
the  year. 

Operations  comprised  dike  construction  opposite  Leavenworth ;  some  curtain  work 
on  dikes  at  montb  of  Kaw  River;  revetment  repairs  in  East  Bottoms,  below  Kansas 
City,  Mo.,  and  the  usual  routine  work,  care  and  repair  of  plant  and  surveying,  inci- 
dent to  carrying  on  river  improvement  works. 

DIKE  OPPOSITE  LEAVENWORTH. 

Work  on  this  structure  was  commenced  on  the  7th  of  April,  and  after  a  suspension 
from  April  19  to  May  10,  on  account  of  high  water,  completed  in  practical  accord- 
soce  wiih  the  plans  on  May  15. 

A  description  of  the  plan  of  the  dike,  its  location,  the  object  for  which  it  was 
bailt,  the  extent  and  character  of  the  work  previously  done  on  it — the  construction 
of  the  surface  mattress  for  shore  extension  work — are  fully  stated  in  the  annual 
report  of  Mr.  Samuel  H.  Vonge,  to  which  I  bog  leave  to  refer. 

The  dike  as  built  is  of  two  row  work,  10  feet  spacing.  Counting  from  its  stream 
enil  there  are  36  bents  of  pine  piles  driven  to  an  avera;>e  penetration  of  25.7  feet, 
then  there  are  6  bents  of  yellow  pine  dimension  piles,  6  inches  by  8  inches  22  feet 
loti^  doubled  or  reenforced  with  4  by  8  inch  stuff. 

The  shore  extension  from  bank  to  the  shale  levee,  mentioned  in  Mr.  Ton  go's  report 
above  referred  to,  consists  of  44  heavy  stakes,  in  bents  of  two,  driven  with  mnnls 
through  the  surface  mattress  previously  made  and  braced  with  poles.  Between  the 
rows  of  stakes  the  stone  ballast  was  piled  to  the  height  of  the  dike — about  staudard 
hi$(h  water.  The  pile  ^ork  was  braced  and  tied  in  the  usual  manner  and  curtained 
fall  length.  The  foot  mattress  was  made  45  feet  wide  from  the  shore  out  to  Bent  28, 
widened  to  85  feet  at  Bent  29  and  carried  at  that  width  to  a  point  10  feet  beyond  the 
end  bent,  where  it  had  to  be  dropped  on  account  of  high  water.  Because  of  the 
abbreviated  foot  mat  an  extra  quantity — 150  cubic  yards  of  stone — was  placed  at  the 
outer  end  of  the  dike  as  a  precautionary  measure  against  loss  or  damage  to  the 
structure  due  to  scour. 

The  cost  of  this  work,  $3,220.88,  was  charged  to  the  allotment  from  the  appropria- 
tion for  improving  the  Missouri  River  in  tiie  sundry  civil  act  of  July  1,  1898.  The 
elements  oi  work  and  cost  in  detail  are  shown  in  the  Appendix,  Exhibit  A. 
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'       KAW  RIVER  DIKRS. 

The  cnrtaiBiDg  of  these  dikes  was  began  March  30,  bat  had  to  be  discontinaed  when 
about  half  completed,  on  acconnt  of  a  rise  in  the  river  which  submerged  the  wiling. 

Ninety  linear  feet  of  cartainiug  on  Dike  A,  and  sixty  linear  feet  on  Dike  B  were 
completed. 

The  cost  of  this  work,  $22.06,  was  charged  to  the  allotment  of  $5,000  from  tbe 
appropriation  for  improving  the  Missouri  River  in  the  sundry  oiTil  act  of  Jalj  1, 
IsdS,    It  is  shown  in  item  in  the  Appendix,  Exhibit  B. 

EAST  BOTTOMS  RBVRTMBNT  RBPAIRS. 

The  authorized  work  contemplated  the  repair  of  about  770  linear  feet  of  the  oM 
revetment  near  its  lower  end.  It  provided  for  placing  a  reenforce  mattress  about  70 
feet  wide  the  entire  length  of  work  to  be  repaired,  the  chording  of  the  pockets  in 
the  bank  by  soreened  pile  work,  with  cross  curtains  supported  on  posts  to  the  bank, 
and  the  repaving  of  the  npper  bank  where  necessary. 

An  examination  made  just  before  commencing  the  repairs  disclosed  that  a  portion 
of  the  old  work  had  settled  so  slightly  that  it  required  bnt  a  little  dressing  ap  and 
repaving,  so  that  tlie  amount  of  new  work  was  reduced  to  569  linear  feet. 

Work  was  commenced  on  the  21st  of  March  and  completed  April  7. 

The  cost  of  this  work,  $2,597.14,  was  charged  to  the  allotment  for  Repairs  to  Works 
and  Contingencies,  from  the  appropriation  for  improving  the  Missouri  River  in  the 
sundry  civil  act  of  July  1, 1898.  The  elements  of  work  and  cost  in  detail  are  shown 
in  the  Appendix,  Exhibit  C. 

PLANT. 

On  taking  charge  of  the  Omaha  division  the  following  pieces  of  floating  plant 
were  turned  over  to  me : 

One  office  boat  and  two  64-foot  barges  in  Elwood  Bend  above  St.  Joseph,  Mo. 

Two  small  quarter  boats,  two  64-foot  barges,  and  100-foot  barge  that  had  been 
wintered  in  Kickapoo  Chute,  and  two  pile  drivers  and  one  100-foot  barge  that  had 
been  wintered  in  the  Kaw  River. 

On  April  5  the  fleet  was  reenforced  by  the  arrival  on  the  work  of  four  100-foot 
barge»  transferred  from  the  fleet  above  Glasgow. 

On  the  6th  of  May  the  boi  ers  of  pile  drivers  Nos.  8  and  10  were  inspected  by  the 
United  States  boiler  iuHpector  and  allowed  to  carry  a  steam  pressure  of  100  pounds. 

The  steamboat  service  was  porformcd  by  the  chartered  steamer  John  R,  Hugo.  She 
was  in  service  altogether  from  March  18  to  May  28 — thirty-three  and  one-half  days. 
On  the  latter  date  she  arrived  at  Gasconade  boat  yard  with  Omaha  division  office 
boat  and  pile  driver  No.  10  in  tow,  and  was  placed  on  her  own  time  in  order  that 
some  mncn-needed  repairs  might  be  made. 

The  harbor  in  which  the  three  hulls  above  St.  Joseph  were  moored  becoming  unsafe 
on  account  of  violent  eddies  and  exposure  to  drift,  the  steamer  J,  W.  Spencer  was 
engaged  on  April  12  and  moved  them  to  a  better  location  a  short  distance  above. 
On  May  15  these  hulls  were  taken  in  tow  by  the  steamer  Hugo  for  Leavenworth. 

An  eflbrt  had  been  made  to  repair  pile  driver  No.  10  for  service  while  at  Leaven- 
worth, but  it  developed  that  the  repairs  needed  would  be  so  extensive  that  it  was 
concluded  best  to  take  the  apparatus  to  Gasconade. 

Repairs  to  other  plant  on  the  work  were  of  a  light  charaeter,  principally  current 
repairs  incident  to  wear  and  tear  in  service. 

On  account  of  the  flood  which  crested  on  the  28th  of  April,  at  a  stage  of  20  feet 
above  standard  low  water,  it  became  necessary  on  the  18th  of  that  month  to  abandon 
the  yard  at  Fort  Leavenworth  for  a  harbor  with  a  higher  bank;  construction  work 
on  the  dike  opposite  Leavenworth  had  to  be  suspended,  and  the  plant  in  use  there 
gotten  to  a  high  water  harbor.  The  pla<;e  selected  was  on  the  Leavenworth  side,  a 
short  distance  above  Union  Station,  and  all  of  the  plant,  with  the  exception  of  one 
100- foot  barge,  was  safely  moored  there  on  the  19th. 

In  crossing  the  river  with  that  piece,  which  was  loaded  with  riprap  stene,  the  tow 
lines  parted  and  the  barge  was  swept  down  and  wrecked  against  one  of  the  piers  of 
the  Leavenworth  Bridge.    The  matter  was  made  the  subject  of  a  special  report. 

Between  the  dates  of  May  20  and  23  all  of  the  Omaha  division  plants  with  the 
exception  of  two  64-foot  barges  and  the  oflice  boat  and  the  pile  driver  above  referred 
to,  was  t^ken  to  Little  Blue  Reach  for  service  in  the  restoration  of  Dike  2  A.  The 
two  64-foot  barges  and  some  lumber  were  left  at  Leavenworth  in  care  of  a  watchman. 

SURVEYING. 

The  only  work  of  this  character  was  that  involved  in  the  proper  location  and  oon> 
struction  of  improvement  works. 

Very  respectfully,  your  obedient  servant,  8.  Waters  Fox, 

Division  Engimm', 
Lieut.  Col.  Amos  Stickney, 

Corps  of  Engineers,  U,  8,  A,,  President  Missouri  Siver  Commissi4m. 
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UST  OF  EXHIBITS  FORMING  APPENDIX  TO  FOREGOING  RKPOET. 

Bxhibit  A.  Eleniente  of  work  and  cost  in  detail  of  dike  oppoHite  Leavenworth. 
Exhibit  B.  Elements  of  work  and  cost  in  detail  of  repairs  to  Kaw  River  Dikes. 
Exhibit  C.  Elements  of  work  and  cost  in  detail  of  repairs  to  East  Bottoms  Revet- 
ment. 


ExRiBrr  A. 

Elements  of  work  and  co$t  in  detail  of  construction  of  dike  opposite  Leavenworth,  Kans.^ 
in  December,  1898,  and  JLpril  and  May,  1899, 


Classification  and  extent. 


Sarface  mattreaa  (252  linear  feet  or  6,725  square  feet) :  a 
Materials  and  siipplie»— 

34  cords  bm8ii  (procored  by  hired  labor),  at  $1,752  . 

000  feet  |-inch  fral  van) zed  wire  strand 

16  olipe,  at  5|  cents 

150/«  cubic  yards  stone,  at  88  cents 

lAbor— 

Weaving « 

Ballasting 

Inspection 


Pile  work: 

MiUerials  and  supplies — 

2.912  linear  feet  pine  piling,  at  $0.177 

Labor,  handling  pili ng 

],45tf  feet  B.  M.  long- leaf  yellow  pine,  at  $20.76  per  M  . 

Hardware, spikes, nails, etc  ....i. 

63  bnaheU  coal,  at  $0.094 

lAbor— 

I)riving74  dike  piles 

Driving  13  Michor  piles 

Driving  by  hand  and  building  12  sawed  piles 

Foot  mattress  (427  linear  feet  equals  22,035  square  feet) ; 
liAt4>  rials  and  supplies— 

136  cords  brnsn  (procured  by  hired  labor),  at  $2.29... 
13,450  feetf-incb  galv^mized  wire  strand 


437  dips,  at  5|  cents. 


207  cnoic  jards  stone,  at  88  cents . . . 
204^  cubic  yards  atone,  at  93  cents. , 
Labor— 

Weaving 

Ballasting 

Handling,  barging,  etc 


BraeinfC  (410  linear  lieet  2-row  dike) : 
Matoials  and  supplies— 

M72  feet  B.  M.  long-leaf  yellow  pine,  at  $20.76  per  M. 

Labor,  handling  lumber 

2,270  feet  f-inch  galvanized  wire  cable 

700  feet  f-inch  galvanized  wire  strand 

178  cllpa,  at  6|  cents 

Hardware— bolts,  nails,  eto 

Labor- 
Bracing 

Placing  and  fastening  40  stay  cables 


Cortain  work  (410  linear  feet) : 
Materials— 

10  cords  curtain  poles  (procured  by  hired  labor)  . 

Nails .V....... 

Labor,  curtaining 


Shore  extension  (230  linear  feet) : 
Materials— 

24  cords  curtain  poles  (procured  by  hired  labor),  at  $4.63. . 

Kails 

Labor,  driving  stakes  and  fastening  poles 

Steamboat  service : 

Hire  of  towboat , 

470  bushels  coal,  at  $0,004  per  bushel 


Total. 


Cost  in 
item. 


$60.57 

5.02 

.88 

132!  62 

56.40 
80.24 
80.44 


516.43 

49.05 

30.23 

L25 

6.97 

112.73 
37.27 
41.60 


811.59 
112.57 
24.04 
182.16 
190.09 

318.46 
10H.26 
80.55 


134.36 
30.48 
87.17 
5.80 
9.79 
27.72 

69.67 
60.30 


45.70 

.45 

38.78 


U.67 

.20 

17.83 


200.00 
44.60 


TotaL 


$31&.17 


798.61 


1,827.72 


426.86 


64.98 


29.60 


244.60 


8,220.88 


a  This  work  was  done  in  December,  1 
eharge. 


,  while  Mr.  Samuel  H.  Yonge,  Division  Engineer,  was  In 
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Exhibit  B. 
ElemenU  cfwork  amd  ao9t,  in  detail,  of  repain  to  Kaw  Biver  dike$,  Marek,  1899. 


CUnifloation  and  extent. 


Ow(  in 


CnrUin  work  (150  linear  feet) : 

Materials  and  snppliea— 

3  oords  bmah  (prooored  by  hired  labor),  at  I2.48-I- 
Kaila : 

Labor— 

Cortaininff 


$7.45 
.20 

7.31 
7.10 


Exhibit  0. 

Eltment9  of  work  and  cost,  in  detail,  of  repatre  to  Eaet  Bottome  receiment,  Martk  nd 

April,  1899. 


ClAMifieation  and  extent. 


Cost  in 
item. 


Curtain  work  (407  linear  feet  longitudinal  curtains  and  310  linear  feet  croas  our- 
toins) : 
Haterials  and  supplies — 

1.321  linear  feet  cottonwood  piling  (prooured  by  hired  labor),  at  $0.0828+. 

Stompage,  at  $0.08+ 

2,282reetB.  M.  long-leaf  yellow  pine,  at  $20.76  per  M 

Labor,  handling  lumber 

M  oords  curtain  poles  (procured  by  hired  labor),  at  $4.048+ 

430  feet  l-inoh  ffalTanised  wire  strand 

Hardware— bolts,  nails,  eto 

08  bushels  ooal,  as  10  oents  per  bushel 

Labor- 

Driving  41  piles 

Attaching  617  linear  feet  waling 

Attaching  curtain  iK>les 


Beenforce  mattress  (660  linear  ftet  equals  44,(M0  square  feet) : 
Materials  and  supplies— 

215  cords  brnsn  (procured  by  hired  labor),  at  $2.10.... 

10,980  feet  1-inch  galvanised,  wire  atrand 

311  clips,  at  5|  cents 

886,\,cnbio  yards  stone,  at  70  oenta 

Labor- 
Weaving  

Ballasting 

Handling,  barging,  eto 


Upper  bank  work : 

Materials- 
is  cords  brush,  at  $1,646  , 

265  oubio  yarda  atone  for  paving,  at  79  oents 

Labor— 

Begrading,  surfiKdng,  and  repaving  10,600  square  feet  upper  bank. . 
Hauling,  barging,  eto • 


Steamboat  service  x 

fiireoftowboat 

814  buahela  of  ooal,  at  10  oents  per  bushel . 


Total. 


$43.43 

79.50 
46.34 
12.37 
39.47 
8.01 
7.14 
6.80 

88.17 
38.96 
41.63 


461.81 
82.00 
17.11 

266.53 

368.49 

68.21 

378.68 


24.69 
209.86 


108.00 
216.76 


76.00 
81.40 


I 
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Appendix  F. 

AMKVAL  RXPOBT  OH  GABOOXADB  DIYXfllON,  BT  MR.  8.  WATKB9  FOX,  DIVMIOV 

XNGIKKKK. 

Missouri  Rivrr  CoMMissioif, 
Jeffer$an  Ciif,  Mo.,  June  30, 1899. 

Colonrl:  I  have  the  honor  to  snhmit  the  following  annnal  report  for  the  fiscal 
year  eoding  Jane  30,  1899,  of  the  operations  on  the  Gasconade  Division  of  the  Mis- 
soori  River. 

The  following  illnstrations  accompany: 

A  map  (PI.  I)  of  Osage  Point  and  vicinity,  showing  progress  of  the  work  for  the 
proposed  new  Junction  of  the  Osage  and  Missouri  rivers. 

Seven  photographic  views  (Pis.  II  to  VIII)  of  work  in  the  vieinity  of  Osage  Point 
for  the  new  junction  of  the  Osage  and  Missouri  rivers. 

Three  photographic  views  (Pis.  IX  td  XI)  of  completed  ahatis,  Chamois  Reach. 

One  photographic  view  (Pi.  XII)  showing  a  burr  about  ready  for  launching. 

One  drawing  (PL  XIII)  showing  location  of  groins  at  Chamois  bankhead  and 
cross  sections  of  eame. 

Two  photographic  tIcws  (Pis.  XIY  and  XV)  of  the  Chamois  bankhead,  taken 
August,  1898. 

A  map  rPL  XYI)  of  a  portion  of  the  Chamois  Reach,  showing  prog^ressive  bank 
Tsceeeion  above  and  below  the  bankhead  during  the  twentv-siz  mouths  since  its 
<^nB^ction,  some  float  paths  and  velocities  past  the  bankhead,  cross  sections  of 
the  river  in  that  vicini^,  and  the  location  of  two  lines  of  abatis  built  during  the 
year.       . 

Operations  during  the  year  comprised  abatis  constmotion  and  repair,  dike  con- 
Btrnction  and  repair,  groin  construction  and  other  light  work  at  the  Chamois  bank- 
head, earth  excavation  and  embankment  work,  the  placing  of  paving  and  scour 
stone  for  the  protection  of  earth  slopes  and  the  removal  of  drift  and  other  obstrno- 
tioDs  from  the  proposed  waterway,  as  provided  for  in  the  project  for  the  new 
jonciion  of  the  Osage  and  Missouri  rivers,  procuring  construction  materials,  the 
manufacture  at  the  Gasconade  vard  of  iron  and  wooden  fastenings  and  frames  for 
n«e  on  detached  works,  care  and  repair  of  plant,  constmotion  of  new  plant,  survey- 
ing and  the  preparation  of  maps  and  other  drawings,  a  special  examination  and 
re^rt  on  some  dikes  built  in  the  Missonri  River  by  private  parties  on  Rush  Island, 
•nd  miscellaneoas  incidental  work. 

The  work  was  done  in  accordance  with  approved  plans  under  the  allotments  of 
175,000  and  $13,500  from  the  appropriation  for  Missouri  River  in  the  sundry  civil 
set  of  July  1,  1898,  and  the  river  and  harbor  act  of  March  3,  1899,  respectively; 
these  amounts,  together  with  the  balance  of  $1,495.94  brought  over  from  the  previous 

y<^,made  the  tot;il  amount  available  $89,995.94. 

The  total  expenditure  during  the  year  was  $69,996.29,  as  shown  in  the  Appendix, 

uhibit  A. 

HXW  JUNCTION  OV  08AGR  AND  MISSOURI  RIVXRB. 
[See  Aooompsnying  map,  PL  I.] 

The  approved  project  for  bringing  the  two  rivers  together  above  Dodds  Island  and 
Closing  the  chute  south  of  the  island  was  given  in  my  annual  report  for  1897,  to 
'Which  I  beg  leave  to  refer. 

Cst  ihrougK  Oioge  Point  and  embankment  in  Dike  19 1-$  A. — When  operations  were 
^Mnined  September  12  for  the  completion  of  this  work,  it  was  foand  that  the  sue- 
^^*sive  flooos  that  had  intervened  since  the  suspension  of  operations  in  the  latter 
part  of  December,  1897,  had  left  deposits  of  mud  in  the  cut  about  5  feet  deep  to 
the  south  of  the  intercepting  levee  and  7  feet  deep  to  the  north  of  it,  while  the  ini- 
««!  V-shaped  ditch  leading  from  the  north  end  of  the  cut  through  the  accretions 
^ward  the  Missouri  River  had  been  filled  and  covered  with  deposits.  The  removal 
of  this  material  was  tedious  and  expensive.  After  the  south  end  of  the  cut  had  been 
opened  nearly  to  grade  a  quantity  of  the  semifluid  mud,  estimated  at  520  cubic 
ysrds,  was  removed  by  dragging  with  a  log  placed  crosswise.  In  opening  a  new 
^i^h,  800  feet  long,  through  the  deposits  beyond  the  north  end  of  the  cut,  711  cubic 
yards  were  excavated  with  shovels;  the  other  material,  aggregating  46,028  cubic 
y^fds,  was  handled  with  plow  and  ordinary  slip  scrapers.  T^e  earthwork  was  com- 
pleted in  practical  accordance  with  the  plans  on  the  20th  of  November,  although  a 
aniall  party  was  employed  December  6  to  17,  on  the  21st  and  22d  of  the  same  month, 
and  again  January  16  to  18,  in  reducing  to  grade  a  much-indurated  clay  shoulder  at 
the  mouth  of  the  cut. 

The  following  is  a  statement  in.  detail  of  the  work  done: 
.  Hemoving  intercepting  levee  and  wasting  on  ground  east  of  cut,  1,939  cubic  yards, 
Ji*nled  160  feet. 
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ExeaTating  from  sontb  And  of  cot  21,402  cnbio  yards  and  wasting  in  Opage  RiTer, 
with  a  hanl  of  326  feet.  Of  this  amount  2,561  cnbio  yards  were  mnd  deposited  on  tbe 
floor  of  the  cnt  since  1897.  Excavating  from  north  end  of  cnt  2,340  cabie  yards  of 
mad  deposited  since  1897,  hauled  175  feet  and  wasted,  part  on  upper  side  of  embuk- 
ment  and  part  on  accretions  east  of  the  north  end  of  the  cut. 

Removing  520  cubic  yards  semiflnid  mud  from  the  floor  of  the  cnt  by  dragging  a 
log  placed  crosswise. 

Excavating  from  the  deposits  in  the  low- water  way  to  north  of  ent,  20,347  eabie 
yards,  and  disposing  of  same- with  an  average  hanl  of  200  feet  as  follows:  1,988 
cubic  yards  wasted  on  upper  side  of  embankment  near  shore  end,  14,271  cubic  yards 
utilized  in  restoring  to  grade  that  portion  of  the  north  end  of  the  embankment  of 
19^  A,  about  375  feet  in  length,  which  had  been  damaged  by  the  June  rise  of  1898 
(this  portion  of  the  work  was  done  between  the  dates  of  September  29  and  Novem- 
ber 20),  2,044  yards  utilized  in  restoring  to  grade  the  lower  slope  and  the  remaindflt 
wasted  beyond  the  end  of  the  embankment. 

In  excavating  the  ditch  beyond  the  north  end  of  the  cut  711  cubic  yards  were 
handled,  as  above  stated.  The  top  and  bottom  widths  of  ditch  were  6  and  4  feet, 
respectively,  and  the  elevation  of  bottom  3  feet  above  standard  low  water. 

It  was  originally  intended,  besides  paving  the  west  slope  of  the  cut  and  the  lover 
face  of  the  embankment,  to  protect  them  against  scour  at  the  base,  during  the 
development  of  the  proposed  waterway,  by  a  narrow  woven  mattress.  The  approach 
to  the  cut  from  the  Osage  River  was  to  be  fixed  by  revetting,  in  the  usnal  manner, 
the  left  bank  of  the  river  for  a  distance  of  about  675  feet.  The  material  of  which 
the  bank  is  composed  was  found  to  be  so  hnrd  that  it  was  thought  it  would  with- 
stand erosion  by  any  current  to  which  it  is  likely  to  be  exposed,  and  it  was  there- 
fore decided  unnecessary  to  revet  it.  It  was  also  decided  to  substitute  for  the  pro- 
posed narrow  mattress  at  the  foot  of  earth  slopes  in  the  cnt  and  on  the  embankment  i 
supply  of  loose  riprap  stone  69  cubic  feet  x>er  linear  foot,  which  would  be  free  to  follov 
down  any  sconr  that  might  occur.  This  quantity  was  based  on  a  probable  maximnm 
scour  of  20  feet  below  standard  low  water  and  an  estimate  that  3  cubic  feet  of  atone 
per  vertical  foot  of  scour  would  be  sufficient  to  cover  and  protect  the  resultant  slope. 
Where  the  foot  of  the  slope  was  at  standard  low  water  the  sconr  stone  was  to  be 
placed  in  a  pile  3  feet  high  and  23  feet  wide. 

Around  the  outer  end  of  the  embankment  of  19}^  A  and  for  a  distance  of  568  feet 
inshore  the  full  complement  of  scour  rock  was  placed,  but  farther  along  inshore  the 
accretions  were  so  high,  and  in  the  cut  the  cross  sectional  area  so  limited  that  it 
was  thought  best  to  hold  some  of  it  in  reserve.  The  reserve  stone  was  piled  on  top 
of  the  bank  with  such  cross  sectional  area  that  the  quantity  on  any  given  seetion 
is  just  what  is  needed  to  make  the  full  complement  of  scour  stone. 

The  paving  in  the  cnt  was  carried  to  an  elevation  of  15  feet  above  standard  low 
water  and  on  the  embankment  to  the  top  of  the  slope,  which  averaged  about  19  f«et 
above  standard  low  water.  Preparatory  to  pavinjj,  the  slopes  were  dressed  with 
shovels  true  to  grade.  The  stone  work  was  commenced  October  19  and  completed 
December  24.    In  all  10,587  cubic  yards  of  stone  were  disposed  of  as  follows: 

Scour  stone  placed  in  reserve  pile  at  top  of  bank 634 

Scour  stone  placed  in  position  at  foot  of  slope 7,1(^ 

Paving  1,176  linear  feet  in  cut 1,01* 

Paviu)^  1,065  linear  feet  in  embankment  and  around  end  of  same 1,^ 

Spawling  pavement  in  out  and  embankment 1^ 

The  paving  extends  northward  from  a  point  600  feet  north  of  the  south  corntf 
of  the  I  United  States  property.  From  there  south  715  linear  feet  of  bank  was  graded 
to  the  specitied  slope,  but  not  paved.  See  accompanying  photographic  views 
(Pis.  II  to  V). 

The  construction  of  three  cross  curtains,  supported  on  single  rows  of  piles,  between 
the  embankment  and  the  pile  work  of  Dike  19^  A  was  commenced  October  25  and  com- 
pleted November  26.  See  accompanying  photographic  views  (Pis.  V  and  VII).  The 
outermost  one  is  located  at  the  outer  end  of  the  embankment,  the  two  others  173 
and  161  feet,  respectively,  farther  inshore.  They  are  built  the  same  height  as  the 
dike,  19  feet  above  standard  low  water.  There  were  expended  in  their  constroction 
26  pine  piles,  116  cords  of  brush,  134  cubic  yards  of  st<»ne,  and  825  polos.  The  ohject 
in  view  in  building  these  curtains  was  to  cause  and  maintain  a  deposit  in  between 
the  embankment  and  pile  work  of  Dike  19^  A,  and  as  they  were  liable  to  be  sub- 
jected at  any  time  to  great  heads  of  water  on  either  side,  and  the  poles  on  the  ma'o 
dike  were  fast  deteriorating  from  age,  it  was  thought  best  to  reenforce  them. 

Between  the  dates  of  January  22  and  28  the  inner  and  outer  cross  curtains  and 
that  on  the  intermediate  main  dike— 566  linear  feet  in  all— were  covered  with  wi» 
netting  having  a  mesh  area  of  about  125  square  inches.  The  main  cnrtain  wa« 
further  strengthened  by  |-inch  galvanized  iron  strands— three  horizontal  and  three 
vertical — between  each  pair  of  bents,  thus -dividing  that  space  into  approximaW 
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2|-foot  squares;  all  strand  intersections  were  fastened  with  iV^ncb  cable  dipt. 
There  were  expended  in  this  work  9,027  square  feet  of  wire  netting,  5,835  linear 
feet  of  strand,  and  612  cable  clips. 

Removal  of  ohstrucUons  from  proposed  waterway. — From  October  to  Febmary  25  a 
Biimll  force  was  engaf^ed  in  work  of  this  kind  provided  for  in  the  project  and  by  the 
latt«^r  date  ha<l  completed  it  as  far  as  practicable. 

A  large  quantity  of  drift  wood  that  had  accumnlated  nboye  Dike  19  B,  some  of  it 
loose,  but  a  considerable  portion  requiring  to  be  excavated,  was  gathered  into  piles 
and  burued.  One  hundred  and  twenty  linear  feet  of  the  old  foot  mattress  was 
excavated  and  removed.  One  hundred  and  six  piles  in  the  dike  were  out  off  5  to  6 
feet  below  standard  low  water  with  the  aid  of  dynamite.  This  work  was  laborious 
and  expensive,  the  surface  of  the  accretions  being  for  the  most  part  8  feet  above 
standard  low  wat«r,  necessitating  an  excavation  at  each  pile  of  5  to  7  feet  through 
a  tangled  mass  of  driftwood. 

In  an  area  30  feet  widn  from  the  edge  of  the  scour  stone  and  extending  inshore  415 
feet  from  the  line  of  liike  B  the  driftwood  was  cleared  away  to  a  depth  of  3  feet 
below  standard  low  water.  There  was  used  in  this  work  883  pounds  of  dynamite, 
70  per  cent  of  nitroglycerin.  Each  charge  was  made  of  seven  half-pound  sticks 
placed  at  a  depth  5  to  6  feet  below  standard  low  water,  through  a  4  inch  gas  pipe 
previously  driven  with  a  light  hand  drop  hammer;  the  charges  were  fired  in  groups 
of  10  to  18,  spaced  6  to  8  feet  apart.  The  results  were  very  satisfactory.  This  part 
of  the  work  was  begun  December  10,  but  two  days  later  had  to  be  suspended  on 
account  of  a  sudden  rise  in  the  Osage  River;  it  was  resumed  January  1  and  com- 
pleted three  weeks  later. 

The  degrading  of  the  shore  end  of  Dike  19  B,  Osage  Dam  and  the  Osage  Point 
revetment  were  completed  as  far  as  practicable,  on  the  25th  of  Febmary.  In  Dike 
19  B  42  piles,  and  in  the  dam,  40  piles,  were  cut  off  to  grade.  There  were  recovered 
from  the  dam  67  cubic  yards  of  stone  and  from  the  revetment  150  cubic  yards,  all  of 
w^hich  were  stored  on  the  embankment  near  its  outer  end.  About  10  cords  of  brush 
and  poles  were  removed  from  the  dam. 

Repairs  to  Dike  19  1-2  A, — A  small  settlement  in  the  upper  face  of  the  embankment 
of  Dike  19i  A,  inshore  from  the  protection  placed  in  June,  1898,  was  repaired  in  July 
by  the  expenditure  of  12  cords  of  brush  and  11  cubic  yards  of  stone. 

On  the  19th  and  20th  of  March,  when  the  river  was  at  &  stage  of  8.25  feet  above 
standard  low  water,  some  slips  developed  in  the  restored  upper  slope  of  the  earth 
embankment,  due  principally  to  the  settlement  of  the  new  earth  which  was  then  for 
the  first  time  submerged.  To  prevent  loss  of  the  eartb  and  further  slipping  a  row 
of  heavy  poles  spaced  5  feet  apart  was  driven  to  a  6-foot  penetration  on  the  3-foot 
contour,  their  tops  being  left  at  standard  high  water;  a  double  f-inch  strand  was 
strung  longitudinally  at  the  top  and  bottom  of  the  poles  between  which  brush  was 
wattled.  A  layer  of  brush  was  also  placed  at  the  toe  of  the  slope  and  ballasted 
witb  stone.  This  work  was  completed  March  25;  its  total  length  was  229  feet.  See 
accompanying  photographic  view  (PI.  Ylli). 

On  the  20th  of  April,  when  the  gauges  indicated  that  the  stage  of  the  Missouri 
River  was  about  1.4  feet  higher  than  the  Osage,  some  slipping  developed  over  a 
length  of  50  feet  on  tbe  upper  face  of  the  embankment  located  inshore  from  the  inner 
cross  curtain  where  it  had  been  restored  witb  new  earth.  At  that  time  there  was  a 
strong  flow  from  the  Missouri  into  the  Osage,  and  it  is  probable  that  some  of  the  loss 
of  earth  was  due  to  flow  through  the  curtains,  but  the  caving  was  largely  due  to  the 
settlement  of  the  new  earth  then  submerged  for  tbe  first  time.  The  caved  bank 
was  fenced  in  with  poles  and  brush  and  the  slope  covered  with  stone  after  being 
dressed  up.  The  April  rise  crested  at  Jefferson  City  on  May  1  at  a  stage  of  16.2 
above  standard  low  water,  and  on  the  following  day  the  watchman  at  Osage  Point 
reported  the  embankment  **  cutting  badly.''  It  was  foundon  examination  that  90  feet 
of  the  upper  side  of  the  embankment  between  the  middle  and  outer  cross  curtain  had 
sloughed,  leavin«;  a  blnff  face  5  feet  high  extending  about  3  feet  into  the  top  width 
of  the  embankment;  there  were  several  cracks  in  the  embankment  and  some  settle- 
ment at  the  jnuctions  of  cross  curtain  with  embankment;  three  piles  in  the  other 
cross  curtain  had  been  forced  out  of  line  by  the  pressure  due  to  tne  great  head  of 
water  to  which  it  was  subjected. 

A  force  of  men  was  at  once  put  to  work  reenforcing  the  bank  ends  of  the  cross 
curtains  and  in  building  cross  iences  or  curtains  at  short  intervals  from  the  bank  to 
the  longitudinal  fence  built  in  April.  Additional  posts  were  driven  in  the  fence 
above  the  inshore  cross  curtain  and  a  wattling  of  brush  put  on.  The  old  wattling 
on  tbe  fences  above  and  below  the  middle  cross  curtain  was  forced  down  close  to  the 
bottom  and  made  as  tight  as  possible,  to  prevent  the  loss  of  any  more  material  f^om 
the  embankment,  and  bnilt  up  with  new  brush  to  the  top  of  the  posts.  The  upper 
slope  between  the  middle  and  outer  cross  curtains,  after  dressing,  was  covered  with 
a  thatching  of  brush,  fastened  with  wire  and  ballasted.  The  outer  cross  curtain 
was  reenforced  with  f-inch  strand.    A  hole  scoured  out  below  it  by  the  overpour  was 
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partially  filled  and  further  scour  preyented  by  placing  in  it  two  bnrrs.    The  coot  of 
this  work  is  shoMm  in  the  Appendix,  Exhibit  B. 

The  first  flow  through  the  cut  in  Osage  Point  occurred  December  23  and  eontioned 
three  days  during  a  rise  in  the  Osage  River.  The  flow  throagh  the  ditch  north  of 
the  ont  was  estimated  at  15  to  IM)  second-feet.  The  rise  was  of  short  duration  and 
the  difference  in  heights  of  the  two  rivers  so  small  that  there  was  no  enlargement  of 
the  ditch ;  in  fact,  some  material  that  slonffhed  in  from  its  side  sloi>es  proved  too 
heavy  for  transportation  by  the  current  and  reduced  the  volume  of  discharge.  lo 
several  subsequent  rises  the  relative  stages  of  the  two  rivers  were  so  nearly  equal 
that  deposits  were  left  in  cut  and  proposed  waterway.  Whether  or  not  the  pro- 
posed waterway  will  be  developed  by  a  flood  from  the  Osa^e,  as  contemplated  in 
the  project,  has  not  been  fairly  tested,  as  the  Osage  has  been  in  flood  but  once  since 
the  out  was  opened,  and  then  when  the  Missouri  was  at  a  correspondingly  high  stage. 

OTHBR  DIKB  WORK. 

Repairs  to  Dike  XXaL—k  breach  266  feet  long  in  this  dike,  first  noticed  Angust 
12,  is  believed  to  have  been  caused,  during  the  preceding  flood,  by  one  of  the  eon- 
demned  100-foot  barges,  the  wrecked  hull  of  which  was  found  later  on  lying  on  the 
bar  below. 

The  work  of  closiug  the  breach  was  commenced  October  6  and  practically  com- 
pleted by  the  end  of  that  month,  when  operations  had  to  be  suspended  on  acoonnt 
of  a  rise  in  the  river.  It  was  taken  up  again  November  3  and  completed  two  days 
later. 

In  all  113  piles  were  driven,  of  which  10  were  for  anchorage.  Of  the  dike  piles,  63 
were  cottonwood  and  40  long-leaved  pine,  driven  to  an  average  penetration  of  23.2 
feet.  The  foot  mattress  was  17,280  square  feet  in  area,  reqnimig  the  expenditnre  of 
123  cords  of  brush  and  107  cubic  yards  of  stone  ballast.  The  usual  bracing  and  cur- 
tain were  attached.  In  order  to  avoid  the  deep  water  In  the  breach,  an  offset  50 
feet  upstream  was  made  in  the  line  of  the  dike.  The  new  work  was  equivalent  to 
347  linear  feet  of  3-row  dike. 

The  cost  of  these  repairs  is  shown  in  detail  in  Appendix,  Exhibit  C. 

Degradinc  Dike  XV I A^ — A  small  force  was  employed  from  the  1st  to  the  3d  of 
December  in  removing  the  drift  accumulated  at  the  outer  end  of  Dike  XVI  A  and 
in  cutting  down  the  outer  54  feet  of  the  dike  to  a  ffrade  rising  from  0.3  foot  to  its 
old  grade  of  7.9  feet  above  standard  low  water.    The  cost  of  this  work  was  $56.38. 

ConBtruction  of  Dike  XXIV, — ^The  piles  in  this  dike  driven  in  1896  had  never  been 
braced,  and  authority  was  given  for  attaching  brares  to  those  piles  now  on  the  shore 
bar  formed  by  them.    Between  the  dates  of  November  25  and  29  braces  were  attached 
to  15  bents  on  a  grade  that  falls  from  13.9  feet  above  standard  low  water  at  the  shore  > 
to  12.4  feet  above  at  the  outer  end.    The  cost  of  this  work  was  $185.17. 

Dike  XI B. — In  order  to  fill  a  deep  hole  at  the  outer  end  of  the  dike,  which  exerted 
an  objectionable  influence  on  the  alignment  of  flow  in  the  reach  below,  a  groin  was 
projected  to  extend  across  the  hole  a  distance  of  108  feet  on  a  line,  making  an  angle 
of  30  degrees  upstream  with  the  line  of  the  dike,  its  inner  end  to  have  the  same 
elevation  as  the  foot  mattress  of  the  dike,  15.5  feet  below  standard  low  water,  and 
to  slope  to  20  feet  below  at  the  outer  end. 

Work  was  commenced  April  1  and  suspended  on  the  8th  of  the  same  month, 
after  placing  35  burrs  and  one  gabion.  Soundings  at  the  time  indicated  that  a  groin 
had  been  formed  on  the  proposed  line  extending  83  feet  bevond  the  end  of  the  dike 
the  top  surface  of  which  was  25  to  30  feet  bolow  standard  low  water.  The  burrs 
were  in  all  respects  like  those  used  in  constructing  two  groins  at  the  Chamois  bank- 
head  and  described  under  the  chapter  on  bankbead.  The  gabion,  as  the  name 
implies,  was  a  hollow  cylinder  of  brush  work  10^  feet  diameter  by  30  feet  long, 
stiffened  against  crushing  by  five  frames  of  sawed  stuff  held  together  by  wedg^i 
oak  pins.  The  ends  of  the  gabion  were  closed  with  brnsh  and  three  hrnsli  partitions 
were  introduced  to  insure  the  even  distribution  of  the  10  cubic  yards  of  stone  used 
to  sink  it.    The  cost  of  the  groin  was  $369.46. 

ABATI8  CONSTRUCnOK. 

Ahatie  from  eouth  hank  of  Hardins  Island,— In  a  letter  dated  September  IB  yon 
directed  the  construction  of  a  line  of  abattis  500  feet  long  from  a  point  on  the  south 
shore  of  Hardins  Island  about  opposite  the  foot  of  the  Chamois  revetment.  See 
accompanying  map  (PI.  XIV). 

The  work  was  commenced  October  29  and  completed  November  20.  It  was  built 
in  accordance  with  the  plans  given  in  my  last  annnal  report,  except  that  instead  of 
imbricating  the  sections  downstream,  as  was  done  last  year,  each  section  was  placed 
in  line  end  on  to  the  one  next  to  it. 

The  object  in  view  in  building  the  abatis  was  to  eliminate  the  Hardins  Island 
crossings,  and  thereby  ^ve  a  better  approach  to  the  bankbead  below.  While  this 
result  was  not  ftilly  reslized,  the  conditions  were  greatly  ameliorated. 
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At  th6  time  the  abattis  was  built  the  average  elevation  of  bottom  on  line  of  the 
strnotore  was  8  feet  below  standard  low  water  and  the  sta^  0.65  foot  below  stand- 
ard low  water.  When  last  sounded  in  April  the  bottom  appeared  to  have  raised  5.2 
feet,  or  about  to  the  level  of  the  top  waling  piece  which  supports  the  poles.  The 
poles  seemed  all  to  have  been  broken  off  at  the  wale.  The  fill  below  the  abatis  was 
more  marked  and  oaite  extensive.  The  cost  of  the  work  was  $1,194.81,  or  an  aver- 
age of  $2.3896  per  linear  foot.  The  accompanying  photograph  (PL  IX)  shows  the 
Btructure  as  it  appeared  December  4,  soon  after  the  completion. 

Abatis  across  chute  above  Ear  dins  Jsland,— The  extension  of  the  line  of  abatis  built 
in  October,  1897,  across  the  chute  to  the  5-foot  contour  of  the  island  next  above 
Hardins  Island  was  commenced  November  18,  and  after  a  suspension  of  four  days  on 
account  of  running  ice  and  a  sudden  rise  in  the  river,  was  completed  December  3. 
The  length  of  this  work  was  667  feet.  A  small  force  was  kept  employed  two  days 
longer  in  extending  the  line,  on  a  modified  plan,  153  feet  liEirther  to  tne  8-foot  con- 
toar.  During  the  April  rise  this  part  of  the  work — 153  linear  feet — was  sooured  out 
and  swung  down  out  of  line.  Tne  other  parts,  both  new  and  old,  stood  well,  and 
have  caused  considerable  deposit  to  form  below.  The  oost  of  the  new  work  was 
$1,310.74,  or  $1.6182  per  linear  foot.    See  accompanying  photographs  (^Is.  X  and  XI). 

ABATIS  REPAIBS. 

Sardine  Island  abaUs  (south  shore), — A  flow  through  the  abatis  at  the  shore  caused 
a  slight  scour,  and  the  strains  produced  in  the  framework,  dae  to  bridging  the  holee 
thus  formed,  ruptured  one  or  two  of  the  members.  Repairs  were  made  on  the  15th 
of  Janoaiyby  fiUing  underneath  with  brush  and  driving  in  two  rows  of  poles  across 
the  cut.    The  oost  of  these  repairs  was  $21.32. 

Abatie  aeroee  chute  above  Hardine  Island.— A  length  of  24  feet  of  the  old  abatis, 
where  it  joined  the  new  work,  settled  from  1  to  3  feet,  due  to  scour.  On  the  19th  of 
January  this  piurt  of  the  Une  was  restored  to  grade  with  an  inclined  screening  of 
poles.    The  eoei  of  these  repairs  was  $21.07. 

BANKHBAD. 

Chainois  Bend.— ThiM  structure,  the  first  of  its  kind,  bnUt  in  March,  1897,  has 
withstood  remarkably  well  the  attacks  of  the  river.  Besides  some  light  and  inex- 
pensive work  in  the  way  of  dressing  up  the  upper  cone,  removing  driftwood  from 
the  berm  and  cutting  off  to  grade — December  12  and  13--some  57  piles  in  the  outer 
wall,  a  number  of  which  had  been  left  for  convenience  in  mooring  plant,  the  only 
work  done  during  the  year  was  the  construction  between  the  dates  of  March  14  and 
27  of  two  groins  on  radials  30  degrees  and  41  degrees  27  minutes  above  the  middle 
ordinate.  See  accompanying  plate  (PI.  XIII).  There  were  used  in  this  work  13 
cords  of  poles,  73  of  brush,  ana  264.8  cubic  yards  of  stone.  These  materials  were 
made  up  for  expenditure  in  the  form  of  a  device  called  a  burr,  80  of  which  were 
placed  in  the  lower  groin  and  72  in  the  upper  one.  A  photograph  of  a  burr  about 
leady  for  launching  accompanies  (PI.  XII).  This  device  is  made  by  weaving  brush 
on  a  framework  of  native  sawed  lumber.  The  framework  is  put  together  with 
wedged  oak  pins  and  tho  brush  woven  on  it  in  such  a  manner  that  metal  fastenings 
are  avoided  and  a  structure  secured  that  is  at  onc««  strong,  durable,  of  maximum 
Bise  for  materials  used,  and  inexpensive.  It  is  estimated  that  one  burr  in  place  occu- 
pies 400  cubic  feet.    The  following  is  an  average  bill  of  cost  of  a  burr : 

Materials: 

Lumber $1.26 

Brush  and  poles,  17/30  cord 1.12 

Stone,  1.6  cubic  yards 1.60 

Wire^No.l8,4pounds 11 

Labor: 

Construction  of  burr 2.89 

Launching 1.27 

Steamboat  service 1.45 

Total 9.70 

The  groins  were  built  as  closely  as  practicable  to  the  following  grade  lines :  Start- 
ing 6  feet  below  standard  low  water  at  the  piles  in  outer  wall  of  bankhead,  slope 
down  1  foot  in  25  feet  to  the  bottom  of  the  river.  As  built  the  upper  one  extended 
156  feet  beyond  the  post  circle  and  the  lower  one  152  feet.  The  cost  of  this  work 
^as  $1,536.16,  as  shown  in  detaU  in  the  Appendix,  Exhibit  D. 

The  object  of  the  g^ins  was  to  fill  up  the  trench  around  the  bankhead  and  pre- 
vent its  formation  again  during  flood  or  comparatively  high  stages;  or,  in  other 
^ords,  to  hold  in  check  the  opposite  reef  and  thus  relieve  the  engorged  conditions 
dae  to  a  situation  in  which  the  only  unyielding  element  was  the  bankhead.  The 
first  action  of  the  groins  was  favorable;  a  fill  of  n'om  2  to  5  feet  above  and  below  was 
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indicated,  bot  later  on  the  fill  was  lost  and  a  general  sooor  took  plaee  aboTc, 
between,  l>eyoDd,  and  below  the  two  groins.  When  last  sounded  there  was  a  settle- 
ment of  the  groin  indicated  of  6i  to  10  feet,  and  this  fact  and  the  stage  of  the  rifcf 
at  thut  time,  9.25  feet  above  standard  low  water,  may  have  been  important  facton 
in  the  resales  noted. 

Early  in  August  an  examination  of  the  Chamois  reach  disclosed  the  presence  of  s 
largt)  8ftbnierged  bar,  wbich  hea^led  up  in  the  locality  of  the  foot  of  Chamois  reret- 
ment  and  extended  down  past  the  bankhead.  This  bar  divided  the  volume  of  d»- 
charge  about  equally,  so  that  at  tbe  time  it  appeared  that  but  50  per  cent  or  less  of 
vnliiMie  of  river  passed  the  bankhead.  It  was  roughly  estimated  that  10  per  ceot 
pushed  to  the  north  of  Hardins  Island.  In  Septemt^r  the  left-hand  way  became  tbe 
steamboat  channel  and  carried  considerably  more  water  than  the  chute  past  the 
bankhead.  These  conditions  prevailed  tor  some  time,  but  were  largely  corrected  hx 
the  nbaiis.  There  is  still  something  of  a  middle  ground  in  tbe  reach,  from  the  neir 
to  the  old  mouth  of  Greasy  Creek,  which  is  an  objectionable  feature,  but  it  is  not 
pronounced  and  the  approach  to  the  bankhead  has  for  some  time  been  favorable. 

PROOUKINO  CONSTRUCTION  MATERIALS. 

The  brush,  poles,  and  stone  used  during  the  year  were  procured  by  hired  labor,  or 
from  storage  piles  left  over  from  last  years  work.  Other  materials — spiling,  lumber, 
strand,  etc. — were  acquired  by  purchase  in  the  usual  manner,  or  from  slock  on  hand 
at  the  supply  yards  at  Bonnet's  Mill  and  Gasconade. 

Bruth  and  poles, — For  use  in  dike  repairs  and  groin  constructiou — Dike  XI  B  and 
Chamois  bankhead — and  for  construction  of  abatis,  369  cords  of  brush  and  poles 
were  gotten  out  by  small  parties,  as  required. 

The  brush  and  poles  used  for  the  construction  of  cross  curtains  in  Dike  19^  A,  in 
November  and  later  on  in  >fay,  for  reen forcing  them,  were  gotten  from  the  supply 
on  hand  left  over  from  last  year,  excepting  42.5  cords  which  were  out  just  prior  to 
expenditare. 

The  cost  of  these  materials  procured  during  the  year  was  $874.69. 

Stone. — A  force  of  men  employed  in  the  Osage  Point  quarry  from  October  8  to 
December  24,  produced  2,112  cubic  yards  of  stone.  This,  together  with  8,268  cubic 
yards  quarried  in  1897  and  left  in  the  quarry,  a  storage  pile  on  the  Osage  Rirer 
bank,  containing  432  cubic  yards,  and  217  cubic  yards  recovered  from  Osage  Kiver 
dam  and  revetment,  in  the  aggregate  11,029  cubic  yards,  were  disposed  of  during 
the  year  on  Osage  Point  work. 

For  use  in  dike  repairs  and  groin  construction — Dike  XI  B  and  Chamois  bankhead— 
and  for  construction  of  abatis,  70  cubic  yards  were  taken  from  storage  piles  at  the 
mouth  of  Moreau  River,  210  cubic  yards  from  storage  pile  in  Osage  Point  quanj, 
and  268.6  cubic  yards  from  the  Little  Tavern  quarry. 

PLANT. 

Totchoat  service. — During  the  year  the  following  steam  tenders  were  in  service: 
Areihu$a,  Atalanta,  Sabrina,  Melusinaf  and  Harry,  In  the  order  named  they  were  iu 
service  twenty-eight,  twenty-six,  forty-three,  nine,  and  twenty-two  days,  respec- 
tively. 

They  were  employed  in  moving  plant  and  materials  and  assisting  on  constraetion 
work  at  Os.ige  Point,  repairing  Dike  XXIll,  constructing  abatis  at  Hardins  Island, 
moving  plant  from  Lock  No.  1,  on  Osage  River,  to  the  boat  yard,  and  shifting  plant 
on  the  Gasconade  yard  front  and  in  the  Gasconade  River  harbor. 

Machine  hoat. — A  force  was  employed  on  this  boat  as  required  to  meet  the  current 
demands  of  the  plant  repair  work  at  the  Gasconade  yard  and  in  tilling  extensive 
orders  sent  from  detached  field  works  for  bankhead  and  dike  bolts,  clips,  staples, 
and  other  fastenings. 

For  convenience  and  economical  operation  the  machine  boat  was  pulled  out  Octe- 
ber  2  and  placed  on  blocking  in  the  yard,  Just  eastward  from  the  yard  blacksmith 
shop. 

Repairs  to  yard  plant, — The  storage  and  launching  ways  were  repaired  only  where 
indicated  during  the  process  of  pulling  out  and  launching  the  boats. 

The  entire  stock  of  wheelbarrows,  shovels,  pulling  blocks,  and  many  of  the  smaller 
tools  were  overhauled  and  repaired. 

The  machine  boat,  mill,  and  the  boilers  to  yard  pulling  engines  were  inspected  by 
the  United  States  boiler  inspector. 

Repairs  to  floating  plant, — The  following  pieces  were  overhauled  and  put  in  serr- 
iceable  condition:  Towboat  Alert,  steam  tenders  Arethusa,  Aialanta,  Melusina^Sa- 
hrina;  the  small  stem  wheel  tender  ^Tarrj/;  and  gasoline  launch  A'n7}(ii'er;  24100-foot 
barges,  7  64-foot  barges,  2  hydraulic  graders,  5  mattress  boats,  4  pile  drivers,  2  large 
quarter  boats,  3  small  quarter  boats,  1  office  boat,  3  cross  boats,  and  1  cross  boat  with 
cabin  was  transformed  into  an  ice  boat.  Of  the  above  plant  31  pieces  were  ove^ 
hauled  on  the  storage  ways  at  Gasconade  and  launched. 
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The  boilers  on  steam  tenders  Arethuta,  Melasina,  and  Sahrinaf  and  on  pile  drivers 
Nos.  2,  4,5,  and  grader  No.  7,  were-insperted  by  the  United  States  boiler  inspector. 

The  cost  of  plant  repairs  during  thu  year  was  $18,402.94,  as  shown  in  item  in 
Exhibit  E. 

Condemned  plant.^Ou  May  27, 9 barges,  1  hydraalic  grading  boat,  15  skiffs,  2  yawls, 
a  large  number  of  subsistence  utensils,  tools,  and  othei^small  articles  were  inspected 
and  cunilemued  by  Cul.  John  W.  Barlow,  Corps  of  Engineers,  United  States  Army. 

LoH't  of  barges !^D\\r\uQ  the  year  three  hulls  in  the  Gasconade  River,  which  were 
unserviceable  and  in  an  advanced  stage  of  decay,  were  abandoned  and  allowed  to 
sink,  as  they  could  uut  be  profitably  kept  afloat. 

Care  of  plant. — The  greater  part  of  the  floating  plant,  36  hulls,  was  harbored  dur- 
ing the  winter  in  the  (jascouade  River  against  the  right  bank,  between  the  Missouri 
PaciHc  l\ailway  Bridge  and  its  month,  and  only  sucn  hulls  were  pulled  out  on  the 
ways  at  the  yard  as  were  in  need  of  repairs  or  in  danger  of  sinking. 

There  were  pulled  out  on  the  ways  steamers  (iolden  Gate  and  Alert;  steam  tenders 
Arethusa,  Melusina,  Atalanta,  and  Sabrina\  machine  boat,  one  100  foot  barge,  one 
derrick  boat,  and  two  small  barges,  the  last  three  hulls  belonging  to  the  Osage 
Biver  plant. 

yew  plant. — Plans  and  specifications  with  bills  of  material  were  prepared  in  your 
odice  for  twelve  new  100-foot  barges.  It  is  proposed  to  build  these  barges  by  hired 
labor  in  the  Gasconade  boat  yard.  The  bill  of  iron  has  been  delivered,  but  on  account 
of  some  misunderstanding  of  the  specifications  for  flr  lumber  by  the  contractor,  and 
because  it  was  found  necessary  to  reduce  the  lengths  of  the  oak  required,  none  of 
the  lumber  has  been  delivered.  Some  preparatory  work  in  the  way  of  clearing  up 
yard  room  and  way  surface  was  done.  This  involved  the  removal  of  several  hulls 
and  a  number  of  piles  of  stock  lumber. 

A  considerable  part  of  the  iron  fastenings  has  been  worked  up. 

SUBVEYINO. 

In  addition  to  the  work  of  this  kind  ordinarily  involved  in  constructing  river 
improvemeDt  works,  the  following  was  done: 

Between  the  dates  of  September  9  and  20,  a  hydrographic  survey  of  Gasconade 
River  was  made  from  its  mouth  to  li  miles  ujjstream,  with  a  view  of  determining 
its  fitness  f<)r  a  winter  harbor  for  floating  plant.  A  chart  of  the  reach  to  a  scale  of 
linch  equals  100  feet  was  prepared,  showing  contour  of  bed  and  bauksfor  each  foot 
of  depth. 

A  hydrographic  survey  was  made  at  Dike  16  A,  November  15  to  18,  for  study,  in 
conuHction  with  previous  surveys,  of  the  action  of  the  stone  groin  built  there  in 
A]>ril  and  May,  1896.  The  chart  developed  from  the  survey  indicated  considerable 
scour  along  the  upper  side  of  the  groin  at  its  outer  end  and  below,  as  well  as  a 
general  lowering  of  its  surface.  To  what  extent  the  pile  work  of  Dike  16  A  and  the 
accumulated  drift  contributed  to  the  results  noted  is  conjectural,  and  it  was  with  a 
view  of  eliminating  that  influence  that  the  drift  was  removed  and  the  grade  of  the 
dike  lowered. 

A  chart  developed  from  a  survey  made  November  28  and  December  1  showed  the 
character  and  extent  of  a  break  in  the  Mnrrays  Bend  Revetment,  near  the  head  of 
that  work. 

From  December  21  to  23  and  January  21  to  26  the  topographic  survey  of  viciu- 
ity  of  Osage  Point  was  made  from  the  accompanying  chart  (PI.  I;,  was  developed. 

During  the  same  month,  10th  to  15th,  a  hydrographic  survey  of  ChainuiH  Keach 
wan  made.  Again  in  March  29  to  31,  in  April  14  to  17,  May  1  to  3,  and  from  the  23d 
to  the  25th  of  the  same  month,  soundings  were  made  on  bankhead  radials  and  on  a 
Dumber  of  ranges  above  and  below  the  structure  for  study  of  the  conditions  of  flow. 
The  last  survey  included  a  set  of  time-float  observations,  the  results  of  which  are 

shown  on  the  accompanying  chart  (PI.  XVI). 

On  May  8  and  9  a  special  shore-line  survey  with  soundings  was  made  of  the  vicin- 
ity of  Dike  33  B,  with  a  view  of  showing  the  situation  there  due  to  the  flanking  of 
the  dike  by  the  recession  of  the  bank. 

aPECIAL  EXAMINATION  AND  REPORTS. 

Bush  Island  Dikes.— In  compliance  with  instructions  contained  in  your  letter 
dated  April  17,  a  special  examination  was  made  May  16-18,  by  Asst.  Engineer  O. 
H.fi.  Turner  of  some  dikes  on  Rush  Island  that  had  been  built  by  re8ideut  laud 
owners.  His  report  in  the  matter  was  submitted  with  mine  dated  May  20.  It 
appeared  from  the  facts  that  while  the  provisions  of  section  9  of  the  river  and  har- 
bor act  approved  March  3,  1899,  had  been  violated,  no  injury  had  been  done  to  the 
interests  of  navigation  or  river  improvement.  The  dike  at  the  head  of  the  island, 
about  which  the  complaint  was  made  that  instigated  the  examination,  has  since  been 
destroyed  and  swept  away  by  the  river. 
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DAMAGES  TO  WORKS. 

ImnI  Beoeimemt'^A  slight  break  in  the  Mnmys  Bend  BeyetnK 
I  made  the  sabjeot  of  a  special  report  dated  February  8,  with  al ' 
I  estimates  of  cost  for  repair. 

^Tbe  flanking  of  Dike  33  B  by  recession  of  the  right  bank  and 
channel  way  betwsen  its  shore  end  and  the  bank  was  made  the 
report  dated  May  12.  The  report  was  accompanied  by  ^  chart  sh 
>proaches  and  a  profile  of  bottom  on  line  of  dike,  as  developed  fit» 
8  and  9.  In  view  of  the  small  amonnt  of  fiinds  available  for  wo 
^vision,  no  remedial  measures  were  taken ;  the  right  bank  oontini 
n  a  short  time  the  entire  dike  was  destroyed.  The  loss  of  the  dik 
f  not  onl^  from  a  consideration  of  its  cost  of  constraetion.  It  plaj 
art  in  maintaining  stability  in  the  reach  below,  which  has  been  imp 
ense. 

tome  time  in  November  a  breach  near  the  onter  end  of  this  dik 
lere  was  a  gap  of  abont  150  feet  in  the  stmctnre,  extending  inshon 
ter  bents. 

lation  on  June  16  of  the  reach  fh>m  Jefferson  City  to  the  month  ol 
T  disclosed  no  other  loss  or  damage  to  works  not  previously  repi 
the  lower  dike  of  the  system  above  Cote  Sans  Dessem  (Dike  No.  2t 
led  somewhat  by  loss  at  its  stream  end.  The  Chamois  bankb( 
)  in  good  condition.  There  was  a  swift  flow  over  its  berm  and  a 
iy  at  the  upper  end  of  the  structure.    There  was  no  bank  caving  i 


respectfully,  your  obedient  servantj 

L  Amos  Sticknby, 

Corps  of  Engineers,  U,  8,  A,, 
Freiideni" 


S.  Watbhs  Fox,  Diviekm  Bngin 


Mieeouri  Biver  CommieeUm, 


8T  OF  EXHIBITS  FORMING  APPENDIX  TO  FOREGOING  REPORT. 

. — Classified  statement  of  money  expenditures  during  the  year. 

. — ^Elements  of  work  and  cost  in  detail  on  account  of  New  Jancti 

fisBouri  rivers. 

.—Elements  of  work  and  cost  in  detail  of  repairs  to  Dike  XXIII.. 

. — Elements  of  work  and  cost  in  detail  of  oonstruction  of  two  groJ 

ik  head. 

.—Expenditures  on  account  of  plant  during  fiscal  year. 


Exhibit  A. 

itemeni  of  money  expendUures,  allotment  for  First  Beach,  during  Jieea 
ending  June  SO,  1899, 


ClassifioatSon. 


Cost  in 
item. 


T\ 


itoTM  on  aoeonnt  of  constraetion  work  for  labor  and  materials. 
06  while  diiootly  engaged  in  oonstraoUon 


135.664.87 
3.045.41 


Kmt  65  par  oent  of  total  expendltore 

it  sernoe,  inclading  repairs,  watching,  moving  from  place  to 

lant,  etc.,  about  28  per  cent  of  total  expenditure 

D  charges,  Jefferson  City  and  field  offices,  aboat  11  per  cent  of 

itnre 

jeei 


19\ 


expenses 

arees  (inclading  charges  for  shipping  excavating  plant,  Osage, 

It.  Lonis,  Mo.) 

ground  rent,  gas  bill,  etc 


1,057.42 
132. 07 
690.35 

1,048.96 
706.12 


oat  6  per  cent  of  total  expenditnre. 
penditare  for  fiscal  year 


1^ 


le  cost  value  of  materials  acquired  and  paid  for  durins  previous 
t  over  for  work  in  current  fiscal  year  do  not  appear.  They  are  inQ 
ixhibits  for  the  special  works  on  which  they  were  expended. 
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MISSOURI  RIVER  OOMMLSSIOX,  OASC(>XADE  DIVISION,  OSAGE  POINT.  PLATE  II. 


CUT  THROUGH  OSAGE  POINT.  VIEW  LOOKING  NORTH  THROUGH  CUT,  TOWARD  COTE 
SANS  DESSEIN.  FROM  POINT  ON  MAIN  BANK  200  FEET  SOUTH  OF  NORTH  END  OF  CUT. 
STAGE   8.5  FEET  ABOVE  S.   L.  W.     VIEW  TAKEN    MARCH   20,  1899. 

SnSSOURI  RTVER  COMMISSION,  GASCONADE  DIVISION,  OSAGE  POINT.  PLATE  ill. 


CUT  THROUGH  OSAGE  POINT.  VIEW  FROM  POINT  ON  LEFT  BANK  OSAGE  RIVER,  ABOUT 
700  FEET  SOUTH  OF  ITS  ENTRANCE.  LOOKING  NORTH  THROUGH  CUT.  STAGE  8  25  FEET 
ABOVE  S.  L  W.     VIEW  TAKEN   MARCH   20,  1899. 
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DIKE   l9iA.      FROM   A  POINT   IN   PROPOSED   LOW   >^ND  OF   EMBANKMENT      SHOWING 


•  INT   IN   PROPOSED   LOW   >^ND  OF   EMBANKMENT 
CONSTRUCTION    PARTIEStR    1^.  18^8. 
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Plate  V. 


'^^•^EISJA.     LOOKING  TOWARD  THE  CUT  THROUGH, 9«  A.     PARTY  AT  WORK  WITH   HAND 
PILE  DRIVER   PREPARING   DYN  AM  Ij^CEMBER   10.  1898. 
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MISSOURI  RIVER  COMMLSSIOX,  GASCONADE  DIVISION,  OSAGE  POINT.         PLATE  VII. 


DIKE  19»A  VIEW  OF  OUTER  CROSS  CURTAIN  BETWEEN  EMBANKMENT  AND  ADJOI N ING 
PILE  WORK  FROM  POINT  ON  EMBANKMENT  LOOKING  NORTH.  STAGE  2  FEET  BELOW 
S.    L    W.     VIEW  TAKhN   FEBRUARY    15,  1899. 

MISSOURI  RIVER  COMMISSION,  GASCONADE  DIVISION,  OSAGE  POINT.         PLATE  VIII. 


DIKE  19iA  VIEW  FROM  POINT  OF  EMBANKMENT  30  FEET  BEYOND  INNER  CROSS  CUR- 
TAIN LOOKING  NORTH.  SHOWING  WATTLED  FENCE  FOR  PROTECTION  OF  UPPER  FACE 
OF   EMBANKMENT     STAGE  3  FEET  ABOVE  S.   L.  W.     VIEW  TAKEN    MARCH  2S7>1899.         T 
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The  small  i>eroentage  of  expenditure  on  aooonnt  of  oonstrnction  work  is  acoonnted 
for  by  the  fact  that  a  very  small  portion  of  the  item  for  plant  service,  repairs,  and 
iratchinK  charges  was  incurred  on  this  work. 

The  same  may  be  Baid  of  the  item  of  administration.. 

The  item  of  freight  charges  includes  $1,004.42  incurred  on  account  of  work  done 
iniing  preyious  fiscal  year. 


Exhibit  B. 

Elements  of  work  and  cost  in  detail  on  account  of  new  junction  of  Osage  and  Miseonri 
riverSf  during  the  fiscal  year  ending  June  SO,  1899, 


CUMiflcation  and  extent 


Cost  in 
item. 


TotaL 


Clearing  and  grabbing:  Labor 

Total  coat  of  clearing  and  grabbing. 
R«au>Ting  trestle:  Labor 


$06.  M 


>.83 


Total  oost  of  removing  trestle 

Bemoving  intercepting  levee;  excavating  1,939  cable  yards  of  earth,  hanled 
150  feet  and  wasted  on  ground  east  of  cut:  Labor 


195.66 


Total  oost  of  excavating  1,939  cnbio  yards  of  earth,  at  $0,101  per  cubic 

yard , 

Making  cat  through  Osage  Point;  excavating  24,263  cubic  yards  of  earth,  as 
foUowa: 
21,402  cubic  yards  hauled  326  feet  and  wasted  in  Osage  River. 
2,M0  cubic  yards  hanled  175  feet  and  wasted,  part  on  upper  side  of  em- 
bankment and  part  on  accretions  east  of  the  north  end  of  cut. 
620  cubic  yards  or  semifluid  mud  flrom  the  floor  of  the  cut  and  wasted  in 
Oaage  Kiyer. 

Sxplosires 

Labor 


28.72 
5.935.22 


Total  cost  of  excavating  24,262  cubic  yards  of  earth,  at  $0.2458  per 

cubic  yard 

Excavating  from  the  deposits  in  the  low-water  way  to  north  of  cut;  20,347 
cnbicyards  hauled  an  average  of  200  feet  and  disposed  of  as  follows: 
1,BB8  cubic  yards  wasted  on  upper  side  of  embankment  near  shore  end. 
14,271  utilized  in  restoring  to  grade  that  portion  of  the  north  end  of  the 

oabankment. 
2,044  cubic  yards  utilized  in  restoring  to  grade  the  lower  slope  of 

embankment 
2,044  cubic  yards  wasted  beyond  the  end  of  the  embankment 

Labor , 


8,752.02 


Total  cost  at  excaTating  and  placing,  as  stated  above,  20,347  cubic 

yards  of  earth,  at  10.1844  per  cable  yard 

Ixcarating  ditch  beyond  the  north  end  of  the  cut:  Labor... j 


Total  cost  of  excavating  711  cubic  yards  of  earth,  at  $0.2361  per  cubic 

yard 

Paving  cot  and  embankment  in  Dike  19|  A ; 

634  cubic  yards  placed  in  reserve  pile  at  top  of  slope. 

7.106  cubic  yards  placed  in  position  at  foot  of  slope. 

1,017  cubic  yards  paving  1,176  linear  feet  in  out 

1,636  cubic  yards  paving  1,565  linear  feet  in  embankment  and  around  end 

of  same. 
185  cubic  yards  spawling  pavement  in  cut  and  embankment 

10,587  eubie  yards  stone 

Labor 


Total  oost  of  paving  and  placing  stone,  at  $1,806  per  cubic  yard. 
0$Balrnoting  three  cross  curiains : 
Materiab- 

3,469  square  feet  wire  netting 

S14  linear  feet  pine  piling 

129  cords  brash  and  poles 

I  134  cubic  yards  stone 

918  pounds  i-inch  strand 

120  pounds  oolta,  fastenings,  etc 

Towage  of  plant,  materials,  ana  supplies 

Labor 


Total  coat  of  oonstracting  cross  curtains  . 
■enforcfng  curtain  in  Dike  19|  A : 


Materia 

1,575  pounds  |-inch  strand 

540  pounds  fastenings 

5.558  square  feet  wire  netting. . 

Labor 


Total  cost  of  reenforcing  curtain  in  Dike  19|  A . 

BNO  99 233 


167.87 


11,620.88 
2,204.43 


25.15 
141.28 
194.65 
148.38 

80.29 
2.40 

82.88 
845.60 


5L98 
57.68 
40.24 
92.94 


$66.94 


0.33 


196.65 


6,968.94 


3.752.02 


167.87 


13,825.81 


1,470.56 


242.84 
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Exhibit  B. — Elements  of  work  and  ^o$i  in  detail  on  account  of  new  junction  of  Vuft 
and  Miesouri  rivers,  dwring  the  fiscal  year  ending  June  30, 1899 — Continaed. 


CUasiflcatioD  and  eitent. 


Bemoral  of  obsimetions  troux  propo«ed  waterway  (Dike  19  B ;  removing  drift, 
120  linear  feet  of  old  foot  mattress,  and  lOQ  piles  in  tlie  dike) : 

Exploeirea 

Labor  (degrading  Dike  19  R,  cutting  off  42  piles) 

Explosives -  — 

Labor  (degrading  Osage  dam,  catting  off  40  piles,  and  removing  67  cnbic 
yards  of  stone  and  10  cords  brush) 


Explosives 

Laoor  (degrading  Osage  Point  revetment,  removing  150  cubic  3'ards  of 

stone) 

Labor 


Totaloost  of  removing  obatruotions  ttam  proposed  waterway, 
nfoi 


Repairs  to  Dike  19|  A,  roenforoing  embankment  and  cross  onrtains : 
Materials- 
Si?  cubic  yards  of  stone  recovered  from  Osage  dam  and  Osage  Point 
revetment  (no  cost). 

91  cubic  yards  of  stone 

91i  cords  brush 


Cost  in 
item. 


$333.07 

1,157.11 

11.08 

80.50 
41.34 

186. 08 
206.21 


Towage  to  point  of  exi>enditure  . 
681  pounds  f-inch  strand 


7  pounds  binding  wire 

117  pounds  fastenings 

2  burrs 

86  linear  feet  pine  pilins . . 
Towage  of  plant  and  supplies 
Labor 


104.01 

135.  &9 

3.39 

19.16 

.17 

6.72 

8.96 

6.30 

29.00 

260.17 


Total  cost  of  repairs  to  Dike  19|  A 

Miscellaneous: 

Labor,  hauling  materials,  supplies,  etc 

Traveling  expenses,  board  accounts,  and  fireight  charges  . 


9.08 
182.15 


Total 


♦l,W.fI 


6714' 


Total  miscellaneous  charges | j      VllS 

28,5rr.w 


Total  cost  of  work  on  account  of  new  junction  of  Osage  and  Missouri 
rivers 


Exhibit  C. 

Elements  of  work  and  cost  in  detail  of  repairs  to  Dike  XXII 1,  Gasconade  Divisionj  daring 
October  and  November,  1898. 


Classification. 


Pile  driving : 

Material  and  snppliea— 


894  linear  feet  cypress  piling. 
1,440  linear  feet  pine  piling  . . . 


8,112  linear  feet  cotton  wood  piling. 

(joal,  oils,  wastes,  etc 

Labor 


Mattress  weaving  and  sinking: 
Material  and  supplies— 

60  pounds  fastenings 

2,862  pounds  |-inch  strand 

123  cords  brush 

Towage  to  point  of  expenditure  . 

100  cubic  yards  of  stone 

Towage  to  point  of  expenditure  . 
Labor 


Bracing: 

MMerial  and  supplies — 

11,600  feet  B.  M.  long-leaf  yellow -pine  lumber. 

2,153  pounds  fasten&gs.  bolts,  washers,  etc. . . . 

3,285  pounds  |-inch  cable 

Labor 


Curtaining: 

Material  and  supplies^ 

18  cords  poles 

47  pounds  60d  wire  naUs . 
LiOKir 


Subsistence 

Towage  plant,  materialB  and  siippliefi 

Miscellaneous  items :  Traveling  expenses,  board,  etc  . 


Total  cost  of  repairs. 


CTostin 
item. 


$66.35 
249.84 
847.44 
24.32 
173.57 


7.54 
77.49 
277.24 
90.40 
109.61 
129.32 
166.63 


249.63 
95.94 
81.63 

294.74 


29.80 
1.08 
9.90 


194.23  j 
74.07  I 
26.86  , 


ToUL 


|l.Jfi.K 


721.W 


40.58 

w.a 

74.<fJ 
26.  t* 
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Exhibit  D. 

Ekwtentt  of  work  and  oo$t  in  detail  of  constructing  two  groins  at  Chamois  Bankhead 
during  the  month  of  Marchf  1899. 


ClaMiflcaiion  and  extent. 


Cositraetios  152  cookie  bom : 
Mftteriab  Aod  sappUea — 

Lumber 

85oord8  brush 

619  ponnds  wire 

246.6  oabio  yards  stone. 
Tbwsge,  stone  and  brush  . . . 


Cost  in 
item. 


$191.52 
169. 6.5 
17.02 
245.89 
220.40 
430.89 


Ubor,  IsottchJnf 

TowsMjpIaiit,nuiteriala,  and  snppliee. 
Sovobuls, trav^^g expenses, etc  . . . . . 

Total  cost 


193.88 
41.66 
17.25 


TotaL 


$1,288.87 

193.88 

41.66 

17.25 


$1,536.16 


Exhibit  E. 
Expenditure  on  account  of  plant  during  fiscal  year  ending  June  SO,  1899. 


dassiflcaiioii. 

Labor. 

Sobsist- 
enoe. 

Sopplies. 

Materials. 

TotaL 

Cneofirfsnt: 

nisnt . . r- 

$7,268.18 
74.84 

887.05 
29.25 

128.45 
766.90 
777.48 

$1,871.70 
22.00 

252.26 
9.78 

.        82.22 

177.30 
227.83 

$721.40 
2.75 

79.07 
8.34 

64.63 
04.64 
19.73 

$9,8eL28 
09.59 

Watching,  detoohed  works  plant . . . 
Pulling  oat  (9  balls),  as  followa— 

GsMonade  division  (7  bolls)  .... 

Detached  worke  (2baDs) 

Lsancbhig  (41  bulla),  as  follows— 

Gasconade  division  (17  bulls) . . . 

Detached  works  (24  huUs) 

Cteaniog,  sorting,  and  storing 

Stesmboat  serrfie. 

$10. 46 

1,206.84 
42.37 

220.80 

1,038.84 
1,024.54 
1.143.79 

Total 

9,907.10 

2.592,59 

985.66 

10.46 

14,639.50 

£ipsinsndaHerations: 

T^rt  plant           

1,266.88 

2,308.45 

7. 118. 82 

501.42 

805.25 

446.20 

1,479.97 

85.24 

66.24 

82.67 

494.71 

.86 

723.41 

737.99 

2,693.72 

102.02 

2,351.28 

8,575.40 

11,786.72 

OSO  54 

noatiog  plant,  detached  works 

CQfrent  miscellanMiua 

TMal 

11,194.57 

2.816.75 

634.48 

4,257.14 

18,402.94 

Hev  plant  constmeted: 

1  water  Alter ...•......••••.. 

32.50 
82.02 

231.10 

18.15 
U9.21 
18.76 

7.96 
5.27 

64.47 
8.61 

24.96 
5.72 

7.05 
61.30 

82.30 

47  53 

tealkiogflats 

96.59 

Preparatory  oharges  for  oonstmo- 

tfam  of  twelve  251}y  100  foot  barges, 

•stoUows- 

SbifUng  of  holla  on  storage  ways 

and  uMving  of  lumber  to  make 

room  for  construction 

81.08 

859.80 

Spinning oakom  .....•.•.••...- 

21  76 

MakfaMElMlts  and  straps 

Unloading  and  storing  hardware 

144. 19 

1 

24.48 

......... ...| 

TMal 

451.74 

112.03 

31.93 

100.65 

696.35 

Vew  plant  pnrohaaed: 

AflfMS  ateel  and  Tnanila. ............. 

i 

876.15 

Hose,  steam 

1 

75.00 

printing  frames 

90.90 

Bsitterv  machine 

20.00 

Wheelbarrows,  shears,  files,  shovels, 
spades,  nloks.  and  other  tools 

' 

367.49 

Brooms,  mope,  bmsbes,  etc 

55.60 

Totsl 



1, 485. 14 

IfiMellatieoa^: 

50.51 
14.00 

19.26 
6.32 

, 

69.77 

Lsanching  condenined  barge 

20.82 

Total 

64.51 

25.68 

00.09 

-"^-----= 

Grand  total 

.   

- ... 

35. 314. 02 

1 
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Appendix  G. 

annual  report  on  local  works  below  kansas  city,  by  mr.  8.  waters  foi, 

division  engineer. 

Missouri  River  Commission, 
Jefferson  City,  Mo,,  June  50, 1899. 

Colonel:  I  have  the  honor  to  sabmit  the  following  annual  report  for  the  fiscal 
year  ending  Jane  30, 1899,  of  operations  on  lo(!al  works  below  Kansas  City,  Mo. 

Work  was  carried  on  near  mouth  of  Little  lUue,  at  Miami,  above  Glasgow,  sbore 
Rooheport,  near  Huntsdale,  at  Howards  Bend,  above  St.  Charles,  and  at  Pelican 
Bend.  It  oomprised  the  construction  of  one  now  bankhead  above  Glasgow;  the 
remodeling  of  nve  of  t)ie  nine  bankheads  built  during  the  previons  year;  the  repair, 
reeuforcement,  and  extension  of  the  five  above  referred  to  and  two  otbera;  dike 
construction  and  repairs;  construction  of  abatis,  as  independent  stmotans  asd 
temporary  auxiliaries  to  bankheads;  revetment  construction,  repair,  and  mainte- 
nance; surveying;  oare  and  repair  of  plant  and  miscellaneous  incideatal  work. 

The  total  expenditures  during  the  year  under  the  special  and  suballotmenta  for 
these  works  were  $115,480.25,  as  shown  in  the  Appendix,  Exhibit  A.  Liabilititt 
amounting  to  $2,521.91  incorred  on  these  works  on  account  of  care  and  repair  of 
plant  were  by  your  direction  charged  to  First  Reach  allotment. 

The  following  illnstrations  accompany : 

Six  progress  mapH  (Pis.  I  to  VI)  of  Missouri  River,  showing  location  and  charseter 
of  work  done  and  bank  recession  on  each  of  the  reaches  excepting  Miami,  where,  bj 
your  direction,  no  survey  was  made.  On  PI.  V,  conditions  of  flow  past  the  bank- 
head  6  F  are  indicated  by  floats  and  cross  sections  of  river. 

A  plan  of  bankhead  3  A  (PI.  VII),  showing  character  and  extent  of  work  done  dol- 
ing the  fiscal  year  on  that  structure. 

A  chart  (PI.  VIII)  showii\^  conditions  of  flow  past  bankhead  8  A^  as  indicated  by 
floats  and  cross  sections  of  nver. 

A  plan  (PL  IX)  of  bankhead  1  B,  as  remodeled  and  extended. 

A  plan  (PI.  X)  of  bankhead  2  C,  as  built. 

A  plan  (PI.  XI)  of  bankhead  5  C,  showing  location  of  three  groins  boilt  daring  tiie 
year  and  some  pile- work  extension  in  process  of  construction. 

A  plan  (PI.  XII)  of  bankhead  6  C,  showing  character  and  extent  of  work  done  dur- 
ing the  year. 

A  chart  (PI.  XIII)  showing  conditions  of  flow  past  bankhead  6  C,  aa  indicated  by 
floats  and  cross  sections.  ^ 

A  plan  (PI.  XIV)  of  bankhead  1  D,  as  remodeled,  showing  recent  bank  erosion  and 
damage  to  structure,  also  plan  of  new  pile- work  extension  in  process  of  constt'actioii. 

A  plan  (PI.  XV)  of  bankhead  6  F,  showing  characCi&r  and  extent  of  work  done  dol- 
ing the  year  and  proposed  pile-work  extension. 

Three  photographic  views  (Pis.  XVI  to  XVIII)  showing  effects  due  to  Dike  I  A, 
constructed  during  previous  year. 

One  photographic  view  (PI.  XIX)  showing  Dike  1  B,  as  built  during  previons  year, 
and  accretions  formed  by  it. 

Four  photographic  views  (Pis.  XX  to  XXIII)  showing  dike  work  constructed  dar- 
ing the  year. 

One  photographic  view  (PL  XXIV)  showing  construction  party  building  abatis 
near  Huntsdale. 

One  photographic  view  (PL  XXV)  showing  bankhead  2  C,  built  during  the  year. 

Twelve  photographic  views  (Pis.  XXVI  to  XXXVII)  of  the  following  bankheads, 
as  first  built  during  previous  year  and  as  remodeled  during  this  year:  3  A,  1  B,  6  C, 
1  D,  and  6  F. 

Three  photographic  views  (Pis.  XXXVIII  to  XL)  showing  bankheads  5  C,  4  F,  and 
5  F,  completed  during  previous  year. 

One  photographic  view  (PL  XLI)  showing  gabion  in  process  of  construotioit. 

One  photographic  view  (PI.  XLII)  showing  gabions  and  burrs  ready  for  use  in 
groin  construction. 

Three  photographic  views  (Pis.  XLIII  to  XLV)  showing  construction  parties  at 
work  launching  gabions  in  groin  con8truction  at  bankheads. 

Two  photographic  views  (Pis.  XL VI  and  XLVIl)  showing  completed  groins  above 
bankhead  6  F. 

Two  photographic  views  (Pis.  XL VIII  and  XLIX)  showing  Pelican  Bend  revet- 
ment. 

little  blue  reach. 

Bankhead  S  A  repairs, — An  eddy  below  this  structure  referred  to  in  my  last  annual 
report  continued  to  be  violent  and  threatened  the  destruction  of  the  bankhead. 
During  the  month  of  July  three  short  spurs  of  brush  weighted  with  stone  were  built 
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*in  the  pocket  formed  by  tbe  eddy,  finally  checking  it,  hni  not  until  103  linear  feet  of 
the  lower  ami  of  the  bankhead  had  been  destroyed. 

The  repair  of  the  bankhead  by  the  renewal  with  pile  work  of  that  part  which  had 
been  destroyed  was  began  on  Angnst  29  and  practically  completed  Sentember  25. 
It  consisted  of  two-row  work  spaced  10  feet  centers,  the  outer  row  of  which  was  on 
the  post  circle,  braced  in  the  usual  manner  and  having  a  foot  mattress  5()  feet  in 
width.  Both  rows  of  the  two-row  work  and  alternate  bents  were  curtained.  The 
croM  oortains  consist  of  one  row  of  piles  with  wales  and  curtains  attached. 

Bankhead  S  A,  remodeling,— A  plan  for  remodeling  the  structure  was  received  Sep- 
tember 8.  This  contemplated  lowering  the  outer  wall  to  an  elevation  of  2  feet  above 
standard  low  water,  the  stone  thus  acquired  to  be  thrown  over  in  front;  the 
removal  of  all  stone  back  of  the  post  circle  and  the  cutting  down  of  the  earth  to  a 
benn  50  feet  in  width  and  which  when  pavod  with  stone  12  inches  thick  would  have 
so  elevation  at  the  post  circle  of  2  feet  and  at  its  inner  line  6  feot  above  standard 
low  water;  from  the  inner  line  of  the  new  berm  the  bank  was  to  rise  on  a  1  on  2 
slope  to  an  elevation  of  20  feet  above  standard  low  water,  and,  within  the  limits  of 
30  degrees  above  and  30  degrees  below  directrix,  receive  a  paving  of  12  inches 
of  stone.  This  work  was  begun  on  September  13  and  completed  November  17.  See 
accompanying  plate  (PI.  VII). 

On  October  6,  while  the  work  of  remodeling  the  structure  was  in  progress,  a  slump 
of  the  outer  wall  between  radials  5  and  15  occurred,  where  it  was  moMt  exposed  to 
reef  action.  The  outer  wall  between  these  limits  disappeared  below  the  surface  of 
the  water,  and  the  bank  back  of  the  post  circle  also  caved  in  to  an  irregular  line 
that  passed  through  post  No.  5,  was  10  feet  back  of  post  No.  13,  and  passed  through 
post  No.  15,  posts  Nos.  10  to  14,  inclusive,  being  washed  out.  See  plate  (PI.  Vln. 
The  cavity  thus  formed  was  filled  aa  soon  as  possible  with  stone.  The  outer  wall 
was  restored  to  a  top  width  of  5  feet  beyond  the  post  circle  and  to  an  elevation  of  2 
feet  above'  standard  low  water. 

The  reef  action  to  which  the^stmcture  was  exposed  continued  to  be  very  severe, 
and,  as  there  was  some  movement  in  the  outer  wall,  ypa  directed,  in  a  letter  dated 
November  8,  that  two  experimental  groins,  each  about  30  feet  wide  on  top,  be  built, 
Uie  Qpper  one  between  radials  Nos.  12  and  15,  the  lower  one  between  radials  Nos.  21 
snd  24,  the  idea  being  to  so  obstruct  the  flow  in  the  deep  trench  around  the  bank- 
head  that  the  crest  of  the  reef  on  the  opposite  side  of  the  channel  would  be  out  out; 
the  upper  groin  to  extend  from  the  outer  wall  at  an  elevation  of  5  feet  below  stand- 
ard low  water  and  run  on  a  slope  to  the  bottom  of  the  river  100  feet  out  from  the 
post  circle,  and  the  lower  groin  to  a  ^ade  5  feet  lower. 

The  construction  of  the  lower  groin  was  begun  early  in  November,  but  owing  to 
the  loss  of  the  only  available  barge  and  the  appearance  of  ice  in  the  river  the  work 
was  snspended  when  it  was  about  88  per  cent  completed.  Forty  cords  of  brush  and 
60 cubic  yards  of  stone  were  expended  in  the  form  of  fascines  and  ''buttons,'^  the 
latter  a  device  composed  of  two  square  pieces  of  woven  mattress,  20  by  20  feet, 
fastened  together  on  their  edges  with  brush  and  wire  over  a  tilling  of  stone  ballast. 

The  cost  of  this  work  was  ^,780.05,  as  shown  in  item  in  the  Appendix,  Exhibit  B. 

Soon  after  the  suspension  of  work  on  this  groin  a  very  radical  change  in  condi- 
tions occurred,  and  whether  due  to  the  groin  or  not  was  precisely  what  was  desired. 
A  small  bar  moved  down  and  practically  tilled  the  pocket  immediately  above  the 
stmcture,  the  trench  above  and  for  some  distance  below  the  groins  was  filled,  and  a 
06W  waterway  of  ample  width  opened  up  in  front.  These  conditions  were  shown  on 
a  ehart  developed  from  a  survey  made  November  25-30,  a  tracing  of  which  was  for- 
warded with  my  letter  of  December  14.  The  conditions  of  flow  past  the  bankhead 
as  they  were  .June  16  are  indicated  by  floats  and  cross  sections  of  river  on  the 
accompanying  map  (PI.  I). 

Bankhead  1  J.— The  proposed  location,  plan,  and  specifications  for  this  bankhead 
were  received  with  your  letter,  dated  August  16,  and  measures  were  taken  for  com- 
Doencing  its  constrnction.  The  brush,  piling,  and  stone  were  procured,  but  on 
account  of  shoal  water,  which  made  it  impracticable  to  construct  the  bankhead  on 
the  proposed  site,  it  was  decided  to  await  developments.  All  of  the  materials 
acqaired  were  transferred  for  use  on  the  works,  excepting  the  stone,  which  was 
left  in  the  quarry.  The  cost  of  the  work  was  $1,542.66,  as  shown  in  the  Api)endix, 
Kxhibit  C. 

Dike  2  A, — This  dike  was  built  as  authorized  on  tbe  line  as  shown  on  the  accom- 
panying man  (PI.  I),  between  the  dates  of  August  7  and  September  17.  It  is  1,140 
feet  in  length,  built  to  a  grade  which  slopes  uniformlv  from  standard  high  water  at 
the  shore  end  to  10  feet  above  standard  low  water  at  the  outer  or  stream  end.  In  the 
main  dike  there  are  369  piles,  of  which  129  are  pine  and  the  remainder  cotton  wood; 
the  dike  contains  115  bents,  21  of  which  at  the  root  are  four  row,  the  remainder 
three  row.     For  anchorage,  34  cottonwood  piles  were  driven. 

The  dike  was  curtained  and  braced  throughout  in  the  usual  manner.  A  shore 
mattress  80  feet  wide  was  laid  from  the  main  left  bank  225  feet  inshore,  over  the 
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interreniDg  low  groand  to  the  first  pile  bent,  where  it  was  iDoreAsed  to  65  feet  id 
width  and  carried  at  that  width  40  feet  beyond  the  Btrenm  end  of  the  dike. 

A  reenforce  mattress  was  laid  along  the  toe  of  the  bank,  abov^e  the  root  of  the  dike, 
beginning  60  feet  above  the  npper  row  of  piles  and  extending  down  42  feet  and  OT«r* 
lapping  the  dike  mattress  10  feet.  This  and  the  shore  extension  mattress  wen 
heavily  ballasted  with  stone.  The  cost  of  the  work  was  $7,800.04,  as  shown  in  item 
in  Appendix,  Exhibit  D. 

An  inspection  made  of  the  dike  between  the  dates  of  April  10  and  12  disdoied 
conditions  which  were  roost  favorable.  An  accretion  had  formed  below  the  dike  to 
a  height  of  abont  12  feet  above  standard  low  water  thronehont  its  length.  On  the 
night  of  April  20,  when  the  stage  was  close  to  standard  nigb  water,  the  dike  wm 
breached.  An  examination  on  May  2  disclosed  a  gap  of  320  feet  in  the  pile  work 
between  bents  Nos.  7  and  39,  and  a  waterway  about  100  feet  in  width  between  the 
shore  end  of  the  dike  and  the  main  bank,  the  overflow  having  sconred  nnder  and 
lowered  the  shore  extension  mattress.  The  breaching  of  iliis  stmctnre.  which  was 
an  nnnsnally  strong  one,  under  such  conditions  can  only  be  accounted  for  on  the 
supposition,  believed  to  be  true,  that  the  100-foot  barge  sunk  last  winter  in  the 
crossing  above  the  dike  was  set  in  motion  by  scour  and  drifted  down  against 
the  dike.  Such  an  object  striking  a  dike  near  its  top  would  impose  stresses  ftr  in 
excess  of  those  for  which  the  dikes  are  designed. 

A  project  submitted  May  3  for  dosing  the  gap  in  the  dike,  which  involved  theme 
of  plant  on  theOmah^  division  then  located  at  Leavenworth,  Kans.,  was  approTed 
on  May  4,  and  steps  were  at  once  taken  to  assemble  plant  and  construction  materials 
for  the  work.  The  project  provided  for  a  new  shore  connection  with  three-row  work 
on  a  line  that  at  the  bank  is  125  feet  above  the  npper  row  of  the  old  work  and  its 
outer  end  90  feet  above  at  bent  41  of  the  old  dike;  a  two-row  connection  to  be nm 
down  stream  from  the  outer  end  of  the  new  three-row  work  to  the  old  dike. 

Pile  driving  was  commenced  May  22,  but  it  was  soon  found  impracticable  to  build 
the  new  work  as  proposed,  under  the  existing  conditions.  Tne  current,  with  a 
velocity  of  12  feet  per  second,  accompanied  by  more  or  less  driftwood,  whipped  oat 
or  broke  off  piles  about  as  rapidly  as  the^  oould  be  driven,  and  the  bank  in  the 
vicinity  caved  so  rapidly  that  shore  fastenings  required  almost  oonstant  attention. 

With  a  view  of  relieving  the  situation  the  construction  of  a  sheer  dike  was  reoon* 
mended  and  approved.  This  dike  was  to  be  made  of  clusters  of  three  piles  each, 
spaced  30  feet  apart,  on  a  line  making  an  angle  of  60  degrees  with  the  line  of  the  old 
dike,  and,  starting  at  a  point  on  the  temporary  anchorage  line  above  bent  7  of  the  old 
dike,  extend  to  &e  shore  above;  the  piles  in  each  cluster  to  be  spaced  5  to  7  feet 
apart  at  point  of  penetration  in  bottom  and  be  drawn  together  ana  bolted  at  top. 
Work  on  the  sheer  dike  was  commenced  June  4,  and  after  fifteen  clasters,  about  420 
linear  feet  of  sheer  dike,  had  been  driven  was  suspended,  it  having  been  decided 
best  to  wait  for  a  lower  stage  of  river. 

The  cost  of  these  repairs  was  $1,962.75«  as  shown  in  item  in  Appendix,  Exhibit  E. 

BOAlfl  RBAO% 

DiJct!  1  B.— The  extension  of  this  dike,  800  linear  feet  to  its  fhll  projected  lenjrtb 
of  1,800  feet,  was  commenced  September  29  and  completed  October  22.  The  nei» 
work  was  of  three  rows  of  pine  piles,  spaced  10  feet,  braced  in  the  usual  manner  aod 
curtained.  Fourteen  piles  were  driven  for  temporary  anchorage  and  98  in  the  dike. 
The  foot  mattress  was  358  feet  in  length  and  20,402  square  in  area.  The  cost  of  the 
work  was  $2,612.24,  as  shown  in  item  in  Appendix,  Exhibit  F. 

Bankhead  1  B  {iee  accompanying  photographic  plates  {Fl$.  XXIX  and  XXX)  smI 
draxcing  {PI.  IX)). — The  plan  for  reuiodeling  and  extending  this  bankhead  provided 
for  an  increased  depth  of  berm  by  building  a  new  outer  wall  of  two-row  pile 
work,  filled  with  brush  and  protected  outside  with  4  cubic  yards  of  stone  per  linear 
foot,  the  piles  spaced  5  feet  centers  in  the  bents  and  the  bents  10  feet  apart. 
Between  the  directrix  and  a  radial  29^  30'  above,  the  piles  of  the  outside  row  to  be 
conceutric  with  and  60  feet  beyond  the  post  circle  and  thence  extend  tangentially  to 
a  junction  with  the  bank  above.  Below  the  directrix  the  new  wall  was  to  be 
brought  in  to  the  old  one  on  a  curve  of  100  feet  radius  compounding  with  the  upper 
one.  To  induce  a  deposit  between  the  walls  five  radial  curtains  supported  on  a 
single  row  of  piles  were  to  be  built  extending  from  the  old  to  the  new  wall.  The 
old  wall  was  to  be  degraded  at  its  outer  edge  to  2  feet  above  standard  low  water — ^tbe 
same  height  as  the  new  wall— and  to  3  feet  above  at  the  post  circle ;  the  slope  beyond 
the  old  4-foot  berm  to  be  left  covered  with  3  feet  of  stone.  The  old  outer  wall  ftom 
the  directrix  to  radial  42  to  have  stone  added  sufficient  to  make  its  total  quantity 
125  cubic  feet  per  linear  foot.  The  plan  also  provided  for  grading  and  paring  tlie 
upper  arm  8  degrees  beyond  the  old  limits. 

Work  was  commenced  September  8,  and  practically  completed  in  accordance  with 
the  plans  at  the  end  of  that  month,  though,  on  account  of  the  stage  of  river  the  pile 
and  stone  work  oould  not  then  be  gotten  down  to  the  required  griMe.    An  effort  waa 
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made  in  Novouber  to  red  ace  the  structure  to  c^de,  but  on  account  of  a  sudden  rise 
had  to  bo  n'bandoned  on  the  20th  of  that  month,  after  replacing  the  direct  braces  at 
an  elevation  of  3.17  feet  above  standard  low  water.  It  still  requires  the  removal  of 
abont  60  cubic  yards  of  stone  to  get  the  stmctore  to  grade.  The  following  is  m 
statement  of  the  work  accomplished :  ^ 

Piles  driven  for  new  outer  wall 82 

Piles  driven  for  radial  curtains 15 

Brush  nsed  for  tilling  between  piles cords. .  41. 6 

Stone  nsed  for  sinking  brush  filling cubic  yards. .  ^ 70 

Stoue  filling  on  old  outer  wall  below  directrix. do....  120.2 

Stone  paving  extension  of  upper  area do....  145.80 

Earth  excavation,  extension  of  upper  area do....  207 

Stone  expended  in  new  outer  wall do....  1,489.51 

Of  the  last  item  1,007.31  cubic  yards  were  acquired  by  contract,  445.2  cubic  yards 
from  old  wall,  and  134  cubic  yards  ftrom  reserv,e  supply. 

The  cost  of  the  work  was  $3,260.81,  aa  shown  in  the  Appendix,  Exhibit  G. 

The  obiect  in  view,  as  state<l  in  the  approved  project,  in  building  one  dike  and  one 
baDkbead  in  Miami  Bend  was  to  tilose  the  left-hand  chute  and  stop  the  caving  of  the 
left  bank ;  to  protect  the  right  bank  and  shape  the  river  for  the  crossing  to  De  Witt. 

For  lack  of  fiinds  no  recent  survey  has  been  made  of  the  reach,  so  that  the  present 
conditions  of  the  flow  cannot  be  accurately  stat^.  It  appears,  however,  that  not- 
withstanding large  accretions  above  and  below  Dike  1  d  the  main  flow  and  steam- 
boat channel  still  follows  the  left-hand  chute.  Considerably  lees  than  half  the  volume 
of  the  river  passes  the  bankhead. 

GLASGOW  RBAOH. 

Bankktad  6  C  exienriim  and  repair.— About  the  middle  of  July  the  left  bank  of  the 
river  between  bankheads  5  C  and  6  C  began  caving  at  a  rapid  rate.  Bankhead  6  C 
was  soon  uncovered  and  a  violent  eddy,  caused  or  aggravated  by  a  gumbo  point 
which  developed  on  the  shore  about  200  feet  above  the  bankhead,  threatened  to  flank 
aod  destroy  tha|  structure.  Abont  15  feet  of  the  paved  slope  at  the  upper  end  of  the 
stracture  was  lost  and  25  feet  of  the  outer  well  so  degraded  as  to  require  rebuilding. 
Between  July  25  and  August  8  the  outer  wall  was  reenforoed  with  stone  and  extended 
apetreara  to  a  junction  with  the  bank,  the  stone  being  thrown  in  on  line  of  post 
circle  and  allowed  to  take  its  own  slope,  and  in  this  way  built  up  to  an  elevation  of 
two  or  three  feet  above  standard  low  water.  Two  short  spur  dikes  built  of  fascines 
were  constructed  inside  the  wall  to  check  the  eddy.  There  were  used  on  this  work 
640.92  cobio  yards  of  stone  obtained  from  the  storage  piles  at  bankheads  4  C,  5  C, 
and  6  C. 

Bankhead  6  C,  remodelingf  reenfwcing^  and  extending. — On  September  12  the  plans  for 
remodeling,  reenforcing,  and  extending  this  structure  were  receiveil.  They  were 
practically  the  same  as  for  bankheads  3  A,  except  that  the  outer  wall  was  to  be 
extended  90  feet  ujistream  by  filling  out  ftom  the  bank  to  the  poftt  circle  with  earth 
and  protecting  the  fill  with  4  cubic  yards  of  stone  per  linear  foot;  but  owing  to  the 
prevailing  high  stage  of  the  river  at  the  time  work  was  commenced  the  new  berm  was 
eat  so  that  wnen  paved  it  would  slope  from  the  foot  of  the  1  on  2  slope  to  the  top  of 
the  old  berm,  and  instead  of  using  groins  to  reenforce  the  structures,  as  at  3  A,  it  was 
decided  to  bnild  a  subaqueous  berm  of  stone  around  the  outer  wall  from  post  No.O 
of  the  old  structure  to  30  degrees  below  the  directrix;  5  cubic  yards  of  stone  per 
foot  to  be  nsed  in  its  construction  and  to  be  so  placed  as  to  form  a  berm,  the  surface 
of  which  would  be  approximately  level  and  5 -feet  below  standard  low  water.  Work 
npon  this  plan  was  began  October  19  and  continued  until  its  completion,  November  17. 

The  following  is  a  statement  of  work  done: 

Onbio  yards. 

Earth  excavated 7,085 

Stone  acqnired  from  old  structure  stone 336.54 

Expended  in  90-foot  extension  of  outer  wall 360 

Stone  expended  in  filling  as  backing  for  extension  of  outer  wall 200 

Stone  expended  in  filling  up  outer  wall  above  directrix 42. 24 

Stone  expended  in  filling  out  125  cubic  feet  per  foot,  the  outer  wall  below 

the  directrix,  of  which  45.54  cubic  yards  were  acquired  from  old  struo- 

,     tare 74.24 

Stone,  of  which  291  cubic  yards  were  acquired  from  old  structure,  expended 

in  paving  new  berm  and  slope 734.56 

Stone  expended  in  building  subaqueous  berm 507.67 

A  reserve  supply  of  117. 20  cubic  yards  was  placed  on  the  bank  at  the  structure 
for  sabeeqnsnt  use  if  needed.  The  cost  of  this  work  is  shown  in  the  Appendix, 
ExhibitH. 
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The  sDag  boat  Suter  was  employed  October  21-23  washJDg  sand  and  mud  from  ib« 
lower  arm  of  tbe  bankbead. 

Tbreepbotograpbio  views  (Pis.  XXXI,  XXXII,  and  XXXIII)  accompany,  the  former 
•howinff  the  bankbead  before  being  remodeled,  tbe  two  latter  afterwards. 

BankMod  6  C,,  grain  construction, --Sonndings  taken  November  30  at  this  stmctars 
showed  a  marked  trench  in  the  bottom  that  followed  closely  the  oater  walL  Tbe 
maximum  depth  below  standard  low  water  was  35.5  feet  on  radial  9  at  a  distance  of 
57.5  feet  ont  itt>m  post  circle.  This  concentration  of  flow  with  its  abnormally  hi^h 
velocity  was  objectionable  not  only  as  a  menace  to  tbe  life  of  the  bankbead.  bat  in 
a  measure  to  tbe  interests  of  navigation  as  well. 

The  filling  up  of  tbe  trench  around  bankbead  3  A,  which  attended  or  was  coin- 
cident with  the  construction  there  of  a  subaqueous  groin,  indicated  the  feasibility  of 
filling  the  trench  around  Hankhoad  6  C  by  similar  means.  With  this  object  in  view 
four  subaqueous  groins  were  projected,  their  center  lines  being  on  radials  1, 8, 19,  and 
26  of  the  bankbead.  They  were  to  extend  radially  into  the  stream  a  distance  of  HO 
feet  ftom  the  post  circle  and  be  built  to  a  grade  that  sloped  uniformly  from  8  feet 
below  standard  low  water  at  their  j  auction  with  thebankhead  wall  to  12  feet  below 
at  their  outer  ends.  It  was  supposed  that  a  bottom  width  of  from  20  to  30  feet  and 
a  top  width  of  8  to  10  feet  would  be  sufficient. 

Models  of  various  devices  that  suggested  themselves  for  use  as  elements  in  groin  con- 
struction were  made.  In  all  these  tne  objects  kept  in  view  were  to  secure  an  opeu 
cellular  structure  so  arranged  that  for  a  ^ven  size  in  cubic  feet  a  minimum  expendi- 
ture of  labor  and  material  consistent  with  requisite  strength  would  be  necessary, 
and  as  far  as  practicable  the  use  of  metal  fastenings  that  would  in  time  lose  their 
strength  by  rust  was  to  be  avoided.  The  oue  selected  resembled  somewhat  in  form 
a  cockle-bur,  and  was  called  a  bur.  A  description  of  this  bur  is  given  in  my  annual 
report  for  Gasconade  division,  to  which  I  beg  leave  to  refer.  A  photographic  view 
(Pi.'XLII)  61  some  burs  ready  for  launching  accompanies. 

When,  on  January  6,  it  was  decided  to  build  the  groins,  it  was  found  that  the 
money  available  would  be  barely  sufficient  for  two  of  them,  and  measures  were 
taken  for  the  construction  of  tbe  two  upper  ones,  numbered,  respectively,  1  and  2. 

On  account  of  exposure  to  running  ice  in  the  river  all  floating  plant  was  removed 
at  the  close  of  each  day's  work  to  a  safe  harbor.  Ninety- three^  burs  w.  re  con- 
structed during  tbe  month,  of  which  45  were  placed  in  Groin  No.  2,  between  the 
16th  and  23d.  Soundings  taken  after  they  were  placed  indicated  that  a  groin  had 
been  built  up  between  radials  6  and  9  for  a  length  of  110  feet  from  the  post  circle  to 
an  irregular  height  of  from  4^  to  12^  feet  above  the  bottom.  The  greatest  depth, 
reduced  to  standard  low  water,  over  the  groin  was  31  feet,  and  there  was  a  till  above 
and  below  it  about  equal  to  its  height;  while  out  in  front  there  was  a  compensat- 
ing soour  of  bottom,  the  line  of  swiftest  flow  having  moved  out  50  feet.  An  eflbrt 
was  made  during  the  month  of  February  to  complete  tbe  construction  of  theoe  two 
groins  from  the  ice,  but  the  conditions  of  the  weather  prevented  it,  and  only  tbe 
construction  of  an  additional  stock  of  burs  could  be  accomplished.  It  was  not 
until  March  10  that  this  work  could  be  resumed.  Between  that  date  and  the  16th 
111  bars  were  placed  in  Groin  Nos.  1,  and  11  in  Groin  No.  2.  On  account  of  the 
swift  current  and  greatly  increased  depths  the  burs  could  not  be  kept  within  the 
proposed  limits  of  the  base,  and  a  greater  number  were  therefore  required  to  bring 
the  groins  up  to  the  desired  grade.  After  placing  the  burs  last  above  mentioned, 
the  violent  eddy  action  above  the  bankbead  stopped,  but  the  efifects  l>elow  were  in 
a  measure  nullified  by  tbe  flow  from  a  new  channel  which  approached  the  bank- 
bead  from  the  right  of  a  large  middle  ground  that  had  formed  in  the  bend  above. 
The  result  of  these  new  conditions  of  flow  was  an  accentuation  of  that  feature 
which  it  was  expected  to  remedv  by  the  groins— viz,  the  trench  around  the  bank- 
head.  The  bar  which  had  formed  at  the  lower  end  of  the  bankhead  scoured  out, 
and  below  the  directrix  the  opposite  bar  approached  tbe  structure  until  tbe  entire 
volume  of  flow  was  concentrated  to  a  low-water  width  of  300  feet,  and  depths  of 
40  feet  below  standard  low  water  were  found  around  the  structure.  Measures  were 
at  once  taken  to  build  tbe  groins  up  to  the  proposed  grades. 

Two  gabions  and  31  burs  were  constructed  and  placed  in  Groin  No.  1.  Jnst 
to  what  extent  the  groin  was  raised  could  not  be  ascertained  on  account  of  the  swift 
current.  The  device  here  referred  to  as  a  gabion  is  a  hollow  cylinder  of  bmah 
work  (lOi  feet  in  diameter  and  30  feet  long  unless  otherwise  specified),  stlfl'ened 
against  crushing  by  five  frames  of  sawed  stuff  held  together  by  wedged  oak  pins. 
The  ends  of  the  gabions  were  closed  with  brush,  and  three  brush  partitions  were 
introduced  to  insure  the  even  distribution  of  the  8  to  12  cubic  yards  of  stone  osedT 
to  sink  it.  Some  photograpbic  views  (Pis.  XLI,  XLII,  XLIII,  and  XLIV)  showing 
gabions  in  process  of  coustruction,  completed,  ready  for  launching,  and  being 
launched  are  furnished  herewith. 

In  order  to  meet  the  conditions  of  flow  as  they  developed,  and  as  indicated  b j  a 
study  of  groin  action,  three  additional  groins,  A,  B,  and  C,  were  authorized. 
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SonDdin<;H  taken  May  3  developed  tbat  thero  bad  boen  a  Iohs  liy  scour,  doe  to  eddy 
actioD,  of  the  outer  wall  of  tbo  bankhead  and  tbe  great-er  portion  of  the  bemi 
kelow  radial  24. 

Groins  A  and  C  were  placed  in  tbe  eddies  above  and  below  tbe  bnnkbead  to  break 
np*tbe  eddy  action  and  to  distribute  over  a  larger  area  the  previously  concentrated 
action  of  the  current.  Groin  B  was  placed  on  a  line  parallel  with  Groin  No.  2,  start- 
iog  from  the  top  of  the  bank  on  radial  33. 

Between  tbe  dates  of  May  7  and  June  2  the  following  elements  were  used  in  the 
constroction  of  these  groins : 

Groin  A:  12  gabions,  lO^liy  30  feet;  10  fascines,  4  by  30  feet;  12  fascines,  3  by  18 
feet. 

Groin  B:  1  gabion, 4  by  30  feet;  2  gabions, 8  by  30  feet;  2  gabions,  10^  by  30  feet; 
2fascine8,  iby  30feet. 
Groin  C :  1  gabion,  9  by  30  feet;  18  gabions,  10^  by  30  feet;  53  fascines,  4  by  30  feet. 
Soundings  taken  May  31  on  line  of  Groin  C  showed  a  depth  of  64  feet  below  standard 
Jew  water  at  the  end  of  the  |^in,  indicating  a  scour  since  the  8th  of  that  month  of 
^  feet.  A  profile  of  the  groin  indicated  that  its  gabions  were  rolling  out  to  fill  the 
hole  mwle  by  scour.  These  great  depths,  accompanied  as  they  were  by  high  veloci- 
tiw,  were  alarming  and,  in  view  of  the  fact  that  for  some  time  previous  the  flow 
to  the  right  of  the  middle  bar  above  had  practically  stopped  and  was  concentrated 
above  5  U,  somewhat  perplexing,  giving  room  for  doubt  as  to  the  etticienov  of  groins 
for  tbe  pnrpose  desired,  or,  at  least,  warranting  the  belief  that  possibly  their  dispo- 
sition, grades,  or  lengths  were  not  correct. 

Bankhead  6  C,  levee  work.— In  the  latter  part  of  April— just  before  the  bank  was 
sobmerged— a  levee  was  thrown  across  the  low  ground  above  the  bankhead  at  an 
expense  of  $23,  with  a  view  of  preventing  overflow.  The  levee  proved  to  be  too 
light  and  was  breached.  The  effect  of  tbe  flow,  which  then  passed  around  the  bank- 
bead  to  the  rear,  did  little  damage,  but  showed  the  danger  from  that  source,  and  it 
was  decided  to  provide  against  its  recurrence  by  building  a  new  levee  from  the  bank- 
bead  to  higher  ground  above  on  a  line  parallel  to  the  bank  and  100  feet  inland, 
the  height  of  the  levee  to  be  19  feet  above  standard  low  water  after  shrinking. 
Work  upon  it  was  commenced  May  29  and  completed  June  17.  It  is  920. feet  long, 
eootains  2,342  cubic  yards  of  earth,  and  has  an  elevation  of  19  feet  above  standard 
low  water. 

Abaiii  B,  above  Bankhead  6  C, — In  a  letter  dated  June  5  you  directed  the  oonstmo- 
tioa  of  two  lines  of  abatis  above  Bankhead  6  0,  locat-ed  with  a  view  of  building  up 
the  bottom  by  deposit,  so  as  to  make  it  practicable  to  extend  the  post  circle  with 
two-row  pile  work  on  a  1,000-foot  radius  to  a  connection  with  the  bank  above.  The 
lower  one  of  these — Abatis  B  (see  accompanying  plate  PI.  XII) — was  built  between 
the  dates  of  June  21  and  28. 

Seven  piles  j^ere  driven  for  anchorage;  three  sections,  43^  feet  in  length,  10  to  20 
^t  in  height,  wore  constructed  and  sunk.  In  order  to  make  a  good  connection  with 
the  bank,  six  fascines  4  feet  in  diameter  and  20  feet  long  were  constructed  and  sunk 
between  the  shore  section  and  the  bank.  The  immediate  ett'ect  of  this  structure  was 
the  quieting  of  the  flow  below  it,  and  no  donbt  a  fill  has  been  started. 

Tbe  cost  of  the  foregoing  works  on  account  of  Bankhead  6  C,  aggregating  $10,604.45, 
tte  shown  in  item  in  the  Appendix,  Exhibit  H. 

iHlce  3  r,  consiruciion. — The  projected  length  of  this  dike  was  500  feet.  It  was  to 
be  4-row  work  from  the  shore  27  bents  out  and  3  beyond ;  the  spacing  10  feet  and 
braced  as  usual.  The  grade  to  be  level  and  even  with  the  top  of  the  ban  k  for  30  ben  ts 
fromshore  out,  13.25  feet  above  standard  low  water,  and  then  drop  ona  uniform  grade 
to  10  feet  above  standard  low  water  at  the  outer  end. 

Work  was  begun  in  areordance  with  above  plan  October  22  and  continued  nutil 
the  completion  of  the  dike,  November  19,  during  which  time  22  piles  were  driven  for 
anchorage  and  187  in  the  dike;  650  liuear  feet,  or  39.384  square  feet,  of  mattress  were 
woven,  of  which  72  linear  feet  40  feet  wide  was  a  shore  mat  above  root  of  dike  over- 
lapping upper  edge  of  foot  mattress:  608.1  cubic  yards  of  stone  were  expended  in 
ballasting  subaqueous  mattress,  paving  shore  mat,  and  reenforcing  the  root  of  the 
^ike.  After  bracing  the  dike  in  the  usual  manner  a  double  curtain  of  poles  was 
attached  to  the  wales  on  the  second,  third,  and  fourth  rows  of  poles  for  the  first  12 
henu  out  from  shore,  and  from  there  to  tbo  end  of  the  dike  a  single  curtain  was 
attached  to  the  second  row.  The  cost  of  this  dike,  $3,918.42,  is  shown  in  detail  in  the 
Appendix,  Exhibit  I. 

Bankhead  5  C,  reenforcemeni, — Until  May  of  this  year  the  conditions  at  the  bank- 
htad  remained  so  quiet  the  following  work  seemed  all  that  was  required :  It  was  pro- 
posed to  reinforce  the  outer  wall  by  adding  enough  stone  below  the  directrix  to  make 
the  total  quantity  in  it  uniformly  125  cubic  feet  per  foot,  to  till  out  some  pockets 
that  had  formed  in  the  outer  wall,  and  to  further  reinforce  it  by  a  subaqueous  berm 
of  3  cubic  yards  of  stone  per  linear  foot  placed  around  the  outer  wall  from  post  No.  0 
to  the  new  directrix,  32  degrees  below  the  upper  end  of  the  structure. 
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Work  was  couinu^nccd  in  November,  but  on  acconiit  of  mnning  ioe  in  theriTor 
had  to  be  suspended  after  one  barge,  containing  112.3  cubic  yards  of  stone,  had  htttx 
delivered  at  the  bankbead,  and  bat  6  cnbio  yards  from  that  load  w«re  expended  m 
the  subaqueous  berm,  tbo  balaooe  being  stored  as  a  reserve  supply  on  the  bank. 

Bankhettd  5  Cj  groin  construction. — Anticipating  similar  action  above  this  bsok- 
head  to  that  at  6  C,  authority  was  given  for  the  construction  of  two  groins,  the  upper 
one  on  a  radial  line  SOde^ees  above  the  new  directrix,  and  the  lower  one  on  a  ridiil 
line  passing  through  a  point  70  feet  below,  measured  on  the  post  circle.  These  groins 
were  to  extend  beyond  the  post  circle  110  feet  and  to  be  bnilt  up  to  a  grade  of  8  feet 
below  standard  low  water  at  the  bankhead  wall  and  12  feet  below  at  their  outer 
ends.  It  was  not  until  April  that  work  on  these  groins  was  commenced.  Six  frabions 
were  placed  in  the  upper  groin  and  four  in  the  Tower.  After  placing  them  the  high 
stage  of  water  and  swift  current  prevented  a  full  investigation  of  ue  effect  due  to 
them. 

In  order  to  meet  the  conditions  of  flow  as  they  developed  at  this  structure  two 
additional  groins,  A  and  C,  were  authorized,  the  former  being  in  the  eddy  above  and 
the  latter  in  the  eddv  below.  On  May  21  the  bank  immediately  above  the  l^nkhetd 
began  caving  at  sueh  a  rate  that  the  construction  of  Groin  A  was  began  on  tbe22d 
ana  completed,  in  accordance  with  the  plans,  on  the  25th.  Twenty-four  bursandSS 
fascines,  the  latter  4  feet  in  diameter  an^  30  feet  long,  were  placed.  The  action  of 
this  groin  in  breaking  up  the  eddy  and  stopping  the  caving  above  the  bankhead  wm 
prompt  and  very  marked. 

Bankhead  6  C,  pile-work  extenBxon, — About  the  time  of  the  completion  of  groin  A, 
above  referred  to,  the  effects  of  some  important  changes  in  the  regimen  of  the  nacii 
above  began  to  be  manifest.  The  flow  through  the  right-hand  chute  below  Kew 
Frankfort  predominated  to  such  an  extmit  that  it  became  the  main  channel  of  the 
river,  and  the  resultant  flow  after  its  junction  with  that  from  Little  Misaonri  Bend 
was  such  as  to  encourage  the  enlargement  of  the  channel  way  down  the  main  left 
bank  of  the  river,  and,  by  cutting  away  the  great  middle  bar  above  and  in  front  of 
Dike  3  C,  throw  the  main  flow  with  less  force  on  the  dike  and  an  increasing  force  on 
the  low  bank  and  bar  below  3  C.  The  latter  receded  under  this  action,  but  in  doiof 
so  set  up  conditions  that  caused  a  comparatively  short  crossing  over  to  the  left  bank 
between  4  C  and  5  0.  the  point  of  impact  varying  with  stage,  and  notwithstandiog 
the  counteracting  effect  of  the  flow  down  the  left  bank  above  4  C,  the  attack  on  5  C 
became  very  severe.  Groin  A  settled  and  the  bank  above  the  bankhead  receded 
rapidly,  until  a  large  pocket  with  a  violent  eddy  had  formed  and  a  XK>rtion  of  the 
upper  paved  cone  of  the  bankhead,  and  possibly  some  of  the  outer  wall  were 
destroyed.    See  accompanying  plate  (PI.  XI). 

The  conditions  became  so  alarming  that  in  a  letter  dated  June  16  yon  directed  that 
a  two-row  pile  extension  of  the  post  circle  be  built  as  follows:  The  outer  row  of 
the  two-row  work  to  be  driven  on  an  arc  of  a  circle  of  1,000  feet  radius,  the  center 
of  which  was  located  on  new  directrix  extended  and  distant  from  the  existing  post 
circle  960  feet.  Cross  curtains  built  on  radial  lines  40  feet  apart  at  two-row  work 
and  extending  to  the  bank,  supported  on  single  rows  of  piles,  were  provided— thia 
work  to  extend  ti'om  the  point  where  the  l,^X)-foot  circle  entered  the  bank  to  i 
short  distance  below  groin  A.  All  piles  were  to  be  driven  as  near  to  bankhead 
grades  as  the  stage  of  river  permitted  and  curtained,  that  portion  left  above  grade 
to  be  out  off  whenever  the  stage  was  such  that  it  could  be  done. 

Work  in  accordance  with  the  foregoing  was  commenced  June  29,  and  at  the  close 
of  the  day's  work  on  J  une  30  the  following  had  been  accomplished :  Twenty-five 
piles  had  been  driven  in  the  two-row  work  and  11  piles  in  radial  curtains. 

Bankhead  5  C,  levee  work. — A  levee  60  feet  long,  containing  160  cubic  yards  of 
earth,  was  built  back  of  this  structure  to  a  height  of  19i  feet  above  standard  low 
water  to  prevent  a  flow  at  high  stages  of  the  river  from  passing  back  of  the  bankhead. 

The  cost  of  the  work  at  this  bankhead  is  shown  in  detail  in  the  Appendix. 
Exhibit  J. 

Bankhead  4  C. — This  structure  has  not  been  in  the  line  of  active  flow,  and  during 
the  entire  year  has  remained  covered  with  mud,  as  it  was  at  the  close  of  the  pre- 
vious .year.  The  indications  are  that  it  will  be  soon  uncovered  by  the  flow  in  the 
chute  which  follows  the  left  bank  above,  and  it  is  proposed  to  remodel  the  tstructure 
at  such  time  as  the  work  can  be  most  advantageously  and  economically  done. 

Bankhead  2  C— See  accompanying  plates  (Pis.  X  and  XXV).  The  construction  of 
this  bankheafl,  at  the  foot  of  Little  Missouri  Bend,  in  accordance  with  the  plan^ 
was  commenced  on  October  6  and  practically  completed  November  14.  The  plan, 
which  diflers  somewhat  from  those  previously  built,  may  be  briefly  described  ai| 
follows: 

Thccenter  of  the  bankhead  was  located  304  feet  inshore  fVom  the  20-foot  contour 
of  the  bank  and  on  a  line  called  the  directrix,  which  line  is  about  normal  to  the 
trend  of  that  contour  in  that  locality.  The  outer  wall  was  built  of  two  rows  of 
piles  spaced  10  feet  centers  in  the  rows  and  5  feet  centers  in  the  bents.    A  oontinn- 
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ons  fiJIioz  of  bnish  weiglit<'d  with  Btono  was  built  np  betwe<^n  the  piles  from  the 
bottom  of  the  river  to  an  elevation  of  2  feet  above  stnndard  low  water,  A  cross-tie 
of  Cottonwood  Inmber  was  spiked  on  the  upper  side  of  the  piles  of  each  bent  to  pre- 
vent spreading.  Ontside  these  piles  a  wall  of  loose  stone  containing  4  cubic  yards 
per  foot  was  provided ;  the  wall^  when  completed,  wns  to  be  at  a  uniform  height  of  2 
feet  above  standard  low  water.  The  outer  row  of  piling  is  on  the  arc  of  a  circle  of 
400  feet  radius  from  the  center  of  the  structure  located  as  above  stated,  all  other 
work  being  concentric.  The  outer  wall  extends  from  the  bank  above  the  directrix 
to  30  degrees  below  the  latter.  Within  the  limit  of  30  degrees  either  side  of  the 
directrix  the  upper  bank  was  graded  to  a  slope  of  1  on  2  and  paved  with  stone.  This 
slope  extends  from  an  elevation  of  7  feet  at  its  foot  to  20  feet  above  standard  low 
water.  The  space  between  the  foot  of  the  slope  and  the  outer  wall  is  to  be  filled  up 
with  deposit  from  river,  by  means  of  several  radial  screens  which  were  built  to  such 
grades  that  the  deposit  will  form  a  level  berm  35  feet  wide,  measured  inshore  from 
the  outer  row  of  piles  in  outer  wall,  and  another  sloping  berm  from  there  35  feet 
inshore  to  the  foot  of  the  1  on  2  slope.  The  cost  of  the  work  was  ^,454.92,  as  shown 
in  item  in  Appendix,  Exhibit  K. 
The  following  work  was  accomplished  in  accordance  with  the  above  plan : 

Piles  driven  in  outer  wall 86 

Piles  driven  in  radial  screens 46 

Cords  of  brush,  expended  in  filling  in  outer  wall 169.01 

Stone  expended  in  filling  in  outer  wall \ cubic  yards..  304.35 

Stone  expended  in  paving  1  on  2  slope do 313. 18 

Stone  expended  in  outer  wall do 1,703. 18 

Stone  stored  on  bank  for  subsequent  use  if  needed  in  extending  outer  wall 

npstream cubic  yards..  600 

Earth  excavated  and  placed  in  fill  in  front  of  1  on  2  slope do 2, 884 

Poles  expended  in  curtaining  structure • , cords. .  17. 11 

DikeSCf  damages  and  rq^aira, — Dnring  the  sudden  rise  in  the  river,  November  21-23, 
ind  in  the  run  of  ice  that  followed,  considerable  daniajre  was  done  to  the  curtain  of 
the  dike,  particularly  from  the  thirteenth  bent  out  to- the  end.  From  the  shore  out 
to  bent  No.  22  the  curtain  was  repaired  where  needed.  From  that  point  to  the  outer 
end  it  was  opened  up,  so  that  the  effect  on  the  flow  would  be  a  diminishing  one  from 
the  shore  out. 

On  December  22  there  was  a  general  movement  of  ice  in  the  reach,  and  the  condi- 
tions of  flow  approaching  the  dike  were  such  that  the  structure  was  exposed  to  the 
fnll  force  of  it.  The  channel  way  beyond  being  restrict-ed,  little  ice  passed  that  way 
nntil  the  entire  bend  above  the  structure  had  been  gorged,  forming  a  field  that 
extended  from  the  shore  bar  at  the  head  of  the  bend  to  ^e  outer  end  of  the  dike. 
In  resisting  this  attack  the  dike  was  damaged  somewhat.  The  piles  in  bents  15  to 
18  were  broken,  but  not  carried  away ;  from  bent  19  to  25  they  were  forced  down 
ont  of  line,  but  not  broken.  See  accompanying  photographic  view  (PI.  XXII). 
Measures  were  at  once  taken  to  reenforce  the  dike,  and  between  December  24  and  31 
the  following  was  accomplished :  A  single  row  of  piles  10  feet  below  the  lower  row 
in  the  dike  and  spaced  10  feet  apart  was  driven  from  bent  No.  2,  at  the  shore,  to  bent 
No.  11.  This  reenforce  work  was  connected  by  the  usual  bracing  to  the  dike,  mak- 
ing that  portion  of  it  a  five-row  structure.  ^ 

Immediately  below  each  of  the  broken  bents — 15  to  18,  inclusive — a  cluster  of  thred 
piles  were  driven  and  braced  to  the  piles  in  the  dike. 

The  cost  of  these  repairs  was  $265.28. 

The  formation  of  the  ioe  gorge  above  the  dike  resulted  in  the  enlargement  of  the 
waterway  beyond  its  stream  end  and  incidentally  relieved  the  situation  at  the  dike, 
M  well  as  in  Wilhoites  Bend.  With  a  view  of  stopping  further  loss  to  the  dike  from 
sronr  at  its  outer  end,  208.73  cubic  yards  of  stone  were  expended  there  on  May  10 
and  11. 

Cambridge  Bend  reveimentf  maintenance  and  repair, — With  a  view  of  stopping  further 
loss  of  this  revetment  at  its  lower  end,  due  to  the  violent  eddy  that  existed  there, 
you  authorized  work  as  follows:  Two-row  pile  work,  spaced  10  feet  each  way, 
»nd  driven  so  that  the  outer  row  would  lie  on  the  arc  of  a  circle  350  feet  radius  that 
was  tangent  to  the  curve  of  the  shore  line  of  the  revetted  bank  above ;  the  pile  work 
to  be  braced  and  screened  and  proviiled  against  scour  with  ample  foot  mat ;  two 
radial  curtains  to  extend  from  the  pile  work  to  the  bank  were  provided  to  cause  the 
pocket  to  fill  up;  the  pile  work  to  join  the  revetment  at  the  3- foot  contour,  and  at 
that  point  the  old  bank  to  be  degraded  to  an  easy  approach  to  the  work  below. 
Work  in  accordance  with  those  plans  was  commenced  October  29  and  completed 
November  20. 

The  following  is  a  statement  of  what  was  done :  Seventy-six  piles  in  all  were 
driven :  376  linear  feet,  or  18,320  square  feet,  of  mattress  were  woven  and  sunk, 
expending  102.65  oubio  yards  of  stone ;  934  linear  feet  of  curtaining  was  attached, 
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and  the  upper  bank  at  tbo  lower  end  of  the  revetment  wan  uncovered  by  the  removal 
of  60  cubic  yards  of  stone,  traded  down  to  an  easy  slope,  and  repaved.  The  cost  of 
the  work  was  $1,150.53,  as  shown  in  item  in  Appendix,  Exhibit  L. 

During  the  month  of  March  it  was  discovered  that  a  piece  of  the  woven  mattras 
that  ha<Tbern  placed  on  the  bank  immediately  above  the  pile  work  bad  rolled  np 
and  was  somewhat  torn  during  the  rises  which  attended  the  breaking;  np  of  ice  ra 
the  river.  The  mattress  was  straightened  and  heavily  ballasted,  255.57  cubic  vardi 
of  stone  being  used.  At  two  places  on  the  revetment  above,  where  the  upper 
bank  wa^  bare  and  the  mattress  had  been  cut  through  by  the  ice,  repairs  were  mMe 
requiring  the  expenditure  of  200.58  cubic  yards  of  stone. 

The  coBt  of  this  work  was  $752.32. 

Abatis  below  Dike  S  C. — The  object  in  view  in  bnilding  this  line  of  abatis  is  to 
cause  and  maintain  a  high  crossing  into  Wilhoites  Bend.  It  was  desired  that  the 
tips  of  the  screen  poles  should  extend  ta  an  elevation  of  aboat  2  feet  above  standard 
low  water,  and  the  depths  were  ho  great  that  in  order  to  accomplish  this  it  was 
n(Ktessary  to  make  the  iVamework  of  sawed  stuff  somewhat  larger  than  the  standard 
sixe  ordinarily  used.  The  frame  was  given  the  form  of  an  isosceles  triangle,  the  two 
e(|ual  sides  being  14  feet  long  between  centers  of  bolts  and  the  other  12  feet,so  thtt 
16  and  14  foot  stuff  was  used.  In  position  the  frame  set  up  on  one  of  its  longer  sidcA, 
giving  a  height  of  about  10  feet  to  the  top  waling. 

Work  on  this  structure  was  commenced  June  ^.  Twenty-two  piles  were  driven 
for  anchorage  and  one  section  of  abatis  58|  feet  in  length  and  from  10  to  20  feet  in 
height  was  constructed  and  placed  near  the  shore.  live  fascines  were  made  and 
sunk  between  this  section  and  the  shore  to  set  a  good  bank  connection.  On  the28tb 
all  anchor  piles,  except  the  three  nearest  me  shore  and  one  other  200  feet  out,  were 
broken  down  by  heavy  running  drift.  On  account  of  the  diffionltiee  of  con0tra^ 
tiou  under  such  conditions,  work  was  suspended  on  the  29th. 

The  cost  of  this  work  is  shown  in  the  Appendix,  Exhibit  M. 

ROCHEPORT  REACH. 

Bankhead  t  Z>,  remodeling  and  extending, — See  accompanying  map  (PL  III).  Between 
the  dates  of  October  8  and  November  3  this  structure  was  remodeled  in  accordance 
with  instructions  contained  in  your  letter  of  September  16  and  the  plans  which 
accompanied  it.  See  accompanying  drawing  (PI.  XIV)  and  phot/Ographic  view 
(PI.  XXXV).  A  photographic  view  (PI.  XXXIV)  shows  the  structure  as  it  was  in 
August  before  remodeling.  The  plan  of  remodeling  was  similar  to  that  of  the  bank- 
head  3  A,  except  that  the  outer  wall  was  extended  upstream  to  a  jnnotion  with  the 
bank  on  an  earth  fill  protected  by  4  cubic  yards  of  stone  per  linear  foot. 

The  following  work  was  done: 

The  outer  wall  was  cut  down  to  grade  and  the  stone  thus  acquired,  1,326  cubic 
yards,  was  thrown  on  the  outer  face ;  5,939.7  cubic  yards  of  earth  excavated  and  ns^ 
m  developing  new  slopes;  284.3  cubic  yards  of  stone  were  expended  in  filling  ont 
the  outer  wall  to  150  feet  per  linear  foot  and  extending  it  upstream  60  feet  to  con- 
nect with  the  main  bank ;  887.6  cubic  yards  of  stone  were  expended  in  paving  the 
new  berm  and  slope;  273.4  cubic  yards  of  stone  were  stored  at  the  structure  for 
future  use. 

.  Bankhend  1  D,  extension  and  repair, — The  bankhead  stood  very  well  until  the  early 
'part  of  .June.  On  the  12th  of  that  month  advice  was  received  to  the  effect  that  a 
part  of  the  .structure  had  gone  into  the  river.  In  a  letter  dated  June  14  you  directed 
a  pile-work  extension  to  be  built  at  once,  and  transmitted  plans  for  same.  The  plans 
provided  for  two-row  pile  work  with  10- foot  spacing;  the  outer  row  driven  on  the 
arc  of  a  circle  of  1^000  feet  radius,  the  center  of  which  is  on  radial  No.  9  extended 
and  1,000  feet  from  the  post  circle.  Cross  curtains  extending  from  the  two-row 
work  to  the  bank,  and  supported  on  single  rows  of  piles  spaced  10  feet,  were  to  be 
built  on  radials  40  feet  apart  at  the  outer  ends.  All  piles  were  to  be  driven  and 
braces  and  curtains  attached  as  close  to  the  bankhead  grades  as  the  stage  of  river 
would  permit,  to  be  finally  cut  to  grade  whenever  the  river  shall  reach  such  a  sta^ 
that  the  work  may  be  done. 

Plant  and  materials  were  assembled  as  quickly  as  possible,  and  driving  comraenoed 
on  the  25th  of  June.  Four  days  later  you  visited  the  work  and  directed  that  the 
two-row  work  in  the  outer  wall  extension  be  stopped  at  the  bent  next  below  the 
second  radial  curtain,  and  that  instead  of  the  two  lower  radial  curtains  a  two-row 
dike  be  built  out  to  the  inner  line  of  the  berm  produced  on  a  radial  midway  between 
them,  to  be  provide<l  with  a  foot  mat  20  feet  wide.  See  accompanying  plate  (PI. 
XIV).  At  the  close  of  the  day's  work  on  June  30  the  status  was  as  follows:  Sixteen 
bents  of  two-row  work  on  the  1,000-foot  curve  had  been  completed  excepting  the 
curtains.  The  upstream  end  of  the  two-row  work  is  22--  57'  above  radial  No.  9,  and 
it  is  151  feet  long;  the  piles  in  the  two  radial  curtains  had  been  driven  and  braced, 
but  the  curtain  poles  had  not  been  attached.    The  upper  one  is  125  feet  long,  has  11 
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piles  in  it,  and  is  on  a  radial  of  the  1,000-foot  oiroley  17^  46'  above  radial  No.  9 ^  the 
other  one  is  147  feet  long,  has  14  piles  in  it,  and  is  on  a  radial  14*^  55'  above  radial  9; 
12  beuts  or  115  linear  feet  of  two-row  work  had  been  completed  excepting  the  cur- 
tain. The  center  line  of  this  work  Ib  on  a  radial  of  the  1,000-foot  circle,  10^  40^  above 
radial  9. 

The  extent  to  which  the  bankliad  receded  daring  the  attack  and  the  damage  done 
to  the  stmctnre  are  shown  on  the  accompanying  plate  (PI.  XIV).  The  conditions  of 
flow  past  the  bankhead,  as  indicated  by  noat  paths  and  velocities,  with  cross  sections 
of  river,  are  shown  on  the  accompanying  map  (PI.  III). 

The  cost  of  thia  work  to  June  30  was  $3,822.09,  as  shown  in  the  Appendix,  Exhibit  N. 

HUNTSDALB  RBACH. 
[See  aooompaDyiiig  map  (PL  lY).] 

AUitHi  cofuirwsium. — A  copy  of  the  approved  project  of  September  22,  for  the 
expenditure  of  $10,000  allotted  for  work  near  Hnntsdale,  Mo.,  was  received  with 
year  letter  of  September  29.  The  project  provided  for  the  constraction  of  two 
lines  of  abattis  (shown  on  the  map,  A  and  B).  aggregating  700  linear  feet,  of  a  total 
estimated  expense  of  $2,400.  The  balance  or  the  allotment^  $7,600,  was  to  be  held 
in  reserve. 

The  two  lines  of  abattis  were  bnilt  between  the  dates  of  December  8  and  30.  The 
npper  one  is  215  feet  long  and  the  lower  one  473  feet.  The  cost  of  the  work  was 
|ol5.83,  or  $1,186  per  linear  foot,  as  shown  in  detail  in  the  Appendix,  Exhibit  O. 
A  photographic  view  (PI.  XXIV)  of  the  constr notion  party  at  work  on  abattia 
•ecompanies. 

An  that  was  expected  has  been  accomplished  by  the  abattis.  The  depression  in 
the  bar  near  the  shore  end  has  been  filled  and  a  shore  bar  raised  to  a  general  level 
that  averages  close  to  12  feet  above  standard  low  water  and  chords  the  bend  on  or 
near  the  project  line.  The  situation  as  it  was  when  the  last  survey  was  made,  June 
1  to  4,  is  shown  on  the  accompanying  map  (PI.  IV). 

HOWABDS  BBND  RBACH. 

Bankkead  4  F, — Work  on  this  structure  consisted  in  fairing  out  the  outer  wall 
between  radials  Nos.  13  and  31  with  100  cubic  yards  of  stone;  reenforcing  the  outer 
wall  from  the  directrix  to  radial  No.  40  with  75  cubic  yards  of  stone,  necessary  to 
bring  it  to  a  uniform  section  of  125  cubic  feet  per  linear  foot;  storing  455  cubic 
yards  of  stone  at  the  structure  for  subsequent  use,  and  in  leveling  the  pile  of  waste 
earth  with  slip  scrapers,  requiring  the  handling  of  1,400  cubic  yards.  This  work 
▼as  begun  October  24  and  completed  November  3.  The  total  cost,  as  shown  in 
Exhibit  P,  was  $395.37. 

Bankkead  5  F. — Work  on  this  structure  consisted  in  repairing  the  berm  inside  the 
post  circle  between  radials  Nos.  54  and  61  with  an  expenditure  of  74.82  cubic  yards 
of  atone,  in  reenforcing  the  outer  wall  to  the  full  section  of  125  cubic  feet  per  linear 
foot  from  the  directrix  down  to  radial  No.  61  with  an  expenditure  of  530.20  cubic 
yards  of  stone,  in  fairing  out  the  outer  wall  between  radials  Nos.  33  and  40  with  51 
cubic  yards  of  stone,  in  storing  119.30  cubic  yards  of  stone  upon  the  bank  at  the 
stmctnre  for  subseouent  use,  and  in  leveling  with  slip  scrapers  the  pile  of  waste 
earth  that  had  been  left  upon  the  bank  during  the  previous  season's  work,  requiring 
the  handling  of  1,650  cubic  yards. 

This  work  was  begun  September  19  and  completed  October  22.  The  total  cost,  as 
ahown  in  Exhibit  P,  waa  $1,059.19. 

Bankkead  6  F,  remodeling  and  extension.—The  work  of  remodeling  this  structure  was 
eommenced  September  25  and  completed  November  17,  after  havlufi:  been  suspended 
between  the  dates  of  October  22  and  November  7,  on  account  of  nigh  water.  The 
plans  were  practically  the  same  as  for  bankhead  3  A,  except  that  the  outer  wall  was 
extended  upstream  90  feet  by  an  earth  filling  protected  by  an  expenditure  of  4  cubic 
yards  of  stone  per  linear  foot.  Two  photographic  views  accompany  (Pis.  XXXVI 
fod  XXXVII),  the  former  showing  the  bankhead  before,  the  latter  after  remodel 
iog.  A  plan  of  the  bankhead  (PI.  XV)  also  accompanies,  showing  the  strncture  as 
remodeled  and  all  of  the  other  work  done  at  and  near  the  structure  during  the  fiscal 
year,  as  well  as  the  proposed  extension  upstream. 

In  excavating  for  the  new  berm  large  quantities  of  driftwood  embedded  in  the  bank 
were  encountered  and  an  hydraulic  grader  was  substituted  for  plow  and  scrapers 
with  venr  satiafactorv  results.  Dynamite  was  also  used  to  break  or  loosen  the  drift- 
wood. In  making  the  earth  fill  for  the  upstream  extension  of  the  outer  wall  the 
hydranlio  Jet  was  used,  and  to  prevent  the  swift  current  of  the  river  from  washing 
away  the  earth  thus  degraded,  a  woven  mattress  25  feet  wide  was  suspended  on  edge 
by  a  row  of  posts  driven  on  the  350-foot  circle.    The  usual  quantity  of  stone— 4 
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?L  wnrl^^w^*!  1  r  ^'^  '     ^/>1i^  earth  fiU  back  of  this  extension  wu 

1  Jrw  T^t^y        ^'   ^    ^^jP'^^^-^^  2  feet  above  standard  low  water 
that'hafb^r"         ^'-^^^t^J^^^^^  It  was  not  paved. 

and  was  some  ^..  '<^,;>'^>>/a; /^^ ^^'^^ ' 

the  river.    T'  ;^^'^^-^^f'ii^''^ 

of  stone  bf  0f^Mf'*J,j^'^*^       fMiBion cubioyards..     1,855 

bank  was  »  /rom  radial  0  to  38 do 7,072 

req  Hiring  ucrapors : 

The  00^  f  sloping  borm do....        300 

Abaiif  en  radials  26  and  49 do 1,250 

causer  >f  stractare do 700 

tips  o^  g  berm  outside  of  post  circle do....        185 

low  '  

u(K;f  red  in  remodeling  this  strnctore .do ... .   II,  362 

siz'  i>^  ^^^'^  ■ 

e<i  r^     J  100  2  slope: 

If  uMrtfi^     •* square  yards-.  27,106 

f  /»»^*L*P**^';fed  • cubicyarde-.     1,004 

^p/i^ijx  outer  wall  90-foot  extension  upstream do....        360 

^%fM^ in  outer  wall  between  radials 0  and  44 do....      •  749. 81 

^^^f»*jp^t«j»rttcture  for  subsequent  use do....        140 

^^^*'^^     — ,nflut  of  stone  above  expended,  1,116.70  cubic  yards  were  aoquired  from 
re. 

[lis  work,  as  shown  in  Exhibit  Q,  was  $11,418.19. 
groined  and  abatia  oonatruction. — ^This  baukhead,  located  at  the  foot  of 
is  5,575  feet  measured  on  the  shore  line  that  existed  at  the  time  it  wm 
jv  bankfaead5  F,  and  there  was  no  intervening  work  for  the  protee- 
k.  On  this  account  and  the  fact  that  the  bankhead  was  not  properly 
ucture  was  unduly  exposed.  Early  in  March  there  were  indications 
in  April  you  directed  the  construction  of  two  groins,  Nos.  1  and  2;  at 
located  respectively  on  radial  2  and  on  a  line  parallel  to  radial  2  £fom 

'     ^ jarty  was  at  once  organized  and  engaged  in  getting  out  the  neoes- 

^^ materials  with  which  to  construct  gabions  to  be  used  in  building  these  groins. 
Work  was  begun  on  the  17th  of  that  month,  and  the  first  gabion  was  placed  in  groin 
1^0. 2  the  next  day. 

On  account  of  high  water  and  heavy  runs  of  drift  the  placing  of  gabions  in  tlie 
groins  had  to  be  suspended  on  the  21st,  but  the  construction  of  them  continued.  An 
e^ort  was  made  to  resume  work  on  the  26th,  but  it  was  next  day  before  plant  oonld 
be  held  in  position  long  enough  to  launch  them. 

During  the  rising  stage  of  the  April  flood,  which  crested  on  this  reach  on  the  26tb, 
the  caving  of  the  bank  between  bankheads  5  F  and  6  F  was  very  active,  particularly 
00  in  the  lower  portion.  From  about  the  half-way  point  the  reef  followed  very  oloeelj 
the  receding  bank,  and  for  a  time  it  seemed  as  though  the  baukhead  would  be  oot- 
flanked  and  destroyed.  A  great  shoulder  developed  in  the  shore  line  immediately 
above,  the  paved  slope  of  the  upper  cone  of  the  structure  was  destroyed  as  far  down 
as  radial  No.  9,  the  outer  wall  above  radial  No.  0  degraded  to  a  greater  or  less  extent, 
and  the  paved  berm  above  radial  No.  9  lowered  by  scour  from  2  to  10  feet.  See  accom- 
panying plate  (PI.  XV). 

On  account  of  these  developments  you  directed  the  construction  ortwo  additional 
groins,  A  and  B,  on  radials  Nos.  5  and  15  respectively,  above  radial  No.  0.  The  former 
of  these  groins  was  to  extend  from  the  mam  bank  to  the  outer  wall,  its  top  surface 
conforming  in  profile  to  that  of  the  bankhead  produced.  Groin  B  was  to  be  bnilt 
like  groin  A,  but  to  extend  140  feet  beyond  the  350-foot  tfircle  of  the  bankhead,  tbe 
grade  of  this  portion  sloping  from  2  feet  above  standard  low  water  on  this  circle 
to  20  feet  below  at  the  outer  end.  Each  of  these  groins  was  built  in  accordance 
with  the  plans. 

Work  on  Groin  No.  1  was  commenced  April  30  and  completed  May  8.  There  were 
expended  iu  the  construction  7  gabions,  10|^  feet  in  diameter,  30  feet  long :  8  gabioos. 
lOi  feet  in  diameter,  20  feet  Ions,  and  9  burrs.  Inside  of  post  circle  the  grade  of 
this  groin  is  2  feet  above  standard  low  water. 

The  construction  of  Groin  No.  2  was  commenced  April  18  and  completed  May  4. 
Eight  gabions  10^  feet  in  diameter,  30  feet  long,  and  8^  gabions  10^  feet  in  diameter, 
20  feet  long,  were  used. 

Work  on  Groin  A  was  begun  April  22  and  completed  May  6.  Eight  burrs.  94  fas- 
cines, averagiug  3^  feet  iu  diameter,  20  feet  long:  30  cords  of  brud  in  bunales  and 
11  cubic  yards  of  stone  were  used  in  its  cousiructiou. 
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Groin  B  was  commenocd  April  28  aiul  completed  May  24.  Two  j^abions,  lO^  feet  in 
diameter,  30  feet  long;  7  gabionB,  lOf  feet  in  diameter,  20  feet  loug;  90  oocklebiirs, 
191  fascingii,  averaging  3^  feet  in  diameter,  20  feet  long ;  49  cords  of  brnsli  in  bundles, 
and  10  cubic  yards  of  stone  were  used  in  its  construction. 

In  addition  to  the  above  groins  a  short  groin  or  spur  was  built  on  Radial  No.  6  from 
the  bank  to  the  base  of  the  upper  cone,  having  the  same  lines  in  cross  section  as  the 
bankhead.  And  with  a  view  of  causing  a  illl  between  Groins  Nos.  1  and  2,  or  develop- 
iDg  the  canse  of  failure  to  fiU,  a  connecting  groin  was  built  between  Nos.  1  and  2, 
distant  125  feet  from  the  post  circle. 

'  The  former  was  begun  on  May  11  and  completed  on  the  15th  of  that  month.  There 
were  need  in  its  construction  25  fascines,  averaging  3^  feet  in  diameter,  20  feet  long, 
together  with  14  cords  of  brush  and  21  cubic  yards  of  stone. 

The  connecting  groin  was  commenced  and  completed  on  May  25,  expending  one 
gabion  10^  feet  in  diameter,  30  feet  long,  and  10  burrs. 

The  effect  of  these  groins  on  the  flow  at  the  bankhead  was  marked.  The  eddy  in 
the  bight  above  the  bankhead  and  the  great  eddy  in  front  of  it,  both  of  which 
were  violent  during  the  flood,  were  quickly  quieted  down  and  finally  became  exceed- 
ingly mild,  bnt  because  these  phenomena  attended  a  falling  river  it  was  thought 
b^  to  provide  against  a  possible  return  of  the  eddies  during  flood,  and  for  this  rea- 
son, and  with  a  view  of  causing  deposits  that  would  cheapen  the  cost  of  building  a 
proposed  pile  work  extension  of  the  bankhead  upstream,  Qroin  C  and  the  short  line 
of  abatis  above  it  were  projected. 

The  abatis  was  located  at  a  point  on  the  right  bank  500  feet  above  the  shore  end 
of  Groin  B.  It  was  built  in  three  sections,  aggregating  103  feet  in  length  on  a  line 
making  an  angle  of  about  60  degrees  with  the  trend  of  the  shore  above  it.  The 
grade  of  the  tops  of  the  poles  slope  from  15  feet  above  standard  low  water  at  the 
shore  to  2  feet  above  at  the  outer  end.  The  work  was  commenced  June  6  and  com- 
pleted June  10. 

The  center  line  of  Qroin  G  is  radial  to  a  l,QOO-foot  circle  which  is  tangent  to  the  post 
circle  at  Bankhead  Radial  No.  6,  and  makes  an  angle  of  23  degrees  npstream  from 
Radial  No.  6.  The  groin  was  to  be  built  on  a  woven  foot  mattress  and  to  extend 
from  the  shore  270  feet  into  the  stream.  The  construction  of  the  groin  was  com- 
menced immediately  after  the  completion  of  the  abatis,  and  completed  in  accord- 
ioee  with  the  plans  June  17.  The  foot  mattress,  90  feet  wide  and  280  feet  long,  was 
pUced  that  its  npstream  edge  was  30  feet  above  center  line  of  the  ffroin.  After  the 
mattress  was  siuik,  81  bnrrs  and  7  gabions,  10^  feet  in  diameter,  50  feet  long,  were 
pUoed,  building  the  groin  up  to  grade. 

A  single  row  curtain,  supported  upon  piles  spaced  10  feet  apart,  was  built  on  the 
922-foot  circle  of  the  proposed  extension  to  the  bankhead,  extending  from  the  right 
bank  122  feet  down  to  a  point  15  feet  above  the  center  line  of  Groin  C,  and  thence 
ioshore  50  feet  to  a  connection  with  the  bank  on  a  line  parallel  to  the  center  line  of 
the  groin.  The  elevation  of  the  top  of  this  curtain  is  20  feet  above  standard  low 
water. 

Bankhead  6  F,  repairs, — The  old  pile  of  waste  earth  on  the  bankhead  f^ont  was 
degraded  with  slip  scrapers  to  the  general  elevation  of  the  bank  above  the  struc- 
tare— ^feet  above  standard  low  water — requiring  the  removal  of  624  cubic  yards  of 
earth.  This  material  was  utilized  as  far  as  possible  in  restoring  the  upper  cone 
immediatelv  above  and  below  Groin  A.  The  upper  cone  from  Radial  No.  6  to  Radial 
No.  9,  which  was  destroyed  during  the  April  rise,  was  restored  with  earth  and 
rniaved.  The  apper  cone,  from  Radial  No.  6  to  Radial  No.  38,  was  graded  out  from  top 
of  paved  slope— elevation  19i  feet  above  standard  low  water — to  top  of  the  bank,  and 
84  cable  yards  of  spawls  were  expended  in  covering  5,200  square  feet  of  paving  on 
upper  cone  between  the  elevations  of  10  feet  and  1^  feet  above  standard  low  water. 

The  cost  of  this  work  is  shown  in  detail  in  the  Appendix,  Exhibit  Q. 

For  the  greater  part  of  the  year  the  main  flow  of  the  river  has  entered  Howards 
Bond  at  its  head  above  Bankhead  4  F,  and  passed  that  structure  and  Bankhead  5  F 
in  a  direction  so  nearly  parallel  to  the  shore  that  there  was  little  disturbance  caused 
tobankheads  or  bank.  There  has  been  an  apparent  tendency  to  increase  in  the  rel- 
ative volume  of  discharge  to  the  north  of  Catfish  Island.  The  head  of  the  island 
caved  rapidly  during  the  long  April  flood,  and  continued  to  cut  during  the  lower 
staM  that  intervened-  between  the  April  and  June  rises.  The  last  survey,  of  June  27 
to  ^  (see  accompanying  map,  Pl>y)>  shows  the  head  to  have  moved  downstream  620 
feet  since  the  survey  or  Februnrv  22.  Discbarge  observations,  roughly  taken  June 
3,  indicated  that  approximately  35  per  cent  of  the  volume  of  flow  passed  to  the  north 
of  the  island,  and  of  the  remaining  65  per  cent,  as  much  as  50  per  cent  passed 
between  the  island  and  the  bar  in  front  of  the  bankhead.  Mr.  Turner,  who  made 
the  survey  of  June  27-28.  stage  10.90  above  standard  low  water,  reports  a  very  mild 
flow  past  the  Bankhead  6  F,  and  a  swift  current  beyond  the  opposite  bar— between 
the  bar  and  the  island. 
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PKLICAN  BEND. 

Revetment. — See  accompanying  map  (PL  YI)  and  two  photographic  yiews  (Pli. 
XLYIII  and  XLIX).  In  compliance  with  instruotionB  I  prepared  and  snbmittod, 
under  date  of  July  22,  a  project  for  the  expenditure  of  the  allotment  of  $45,000  for 
this  work  by  the  construction  in  Pelican  Bend  of  6,330  linear  feet  of  revetment,  tiM 
upper  end  of  the  work  to  be  at  a  point  that  corresponds  to  point  marked  A'  on  the 
map.  In  a  letter  dated  August  15  yon  transmitted  a  J[>lue  print  of  the  map,  which 
accompanied  my  project  above  referred  to,  showing  location  of  upper  end  of  approved 
work  at  point  l^OiDO  feet  lower  down,  shown  on  the  map  at  A. 

Work  was  commenced  August  15,  and  when  finally  suspended  in  December  8, 6,450 
linear  feet  of  continuous  revetment  had  been  completed  in  accordance  with  standard 
specifications,  except  that  the  spawling  of  5,729  unear  feet  of  the  upper-bank  pave- 
ment had  been  omitted.  The  cost  of  this  work  was  $29,530.51  or  $4.57 -f-  per  linear 
foot,  as  shown  in  detail  in  the  Appendix,  Exhibit  R.  The  time  of  completion  of  the 
work  was  delayed  and  its  cost  greatly  increased  by  the  failure  of  the  stone  ooa- 
tractor  to  make  deliveries  commensurate  with  the  requirements.  The  estimated  coit 
of  covering  with  spawls  the  balance  of  the  upper  bank  work  is  $1,856,  which,  added 
to  the  cost  of  work  as  shown  above,  would  make  the  average  cost  of  revetment 
$4.87 —  per  linear  foot.  In  a  letter  dated  June  14  you  notified  me  of  the  approval  by 
the  Chief  of  Engineers  of  your  project  for  the  expenditure  of  $100,000  lor  work  at 
Pelican  Beud,  appropriated  in  the  urgency  deficiency  bill  of  Januaiy  5, 1899.  After 
providing  an  item  of  $12,000  for  the  construction  of  some  new  barges  at  the  Gasco- 
nade boat  ^ard  and  $8,000  for  general  office  and  traveling  expenses,  $80,000  are  to  be 
expended  in  extending  the  revetment  1,000  feet  upstream  from  the  existing  revet- 
ment, and  as  £ftr  downstream  firom  the  end  of  the  existing  revetment  as  the  funds 
will  permit.  Altogether  it  is  expected  to  build  from  9,0m)  to  10,000  feet  of  revet- 
ment. 

Preliminary  measures  in  the  way  of  preparation  of  floating  plant,  locating  and 

'  contracting  for  requisite  brush  on  stump  have  been  made,  and  an  effort  is  being 

made  to  secure  a  suitable  quarry  from  which  to  procure  by  hired  labor  the  stooe 

ballast  that  will  be  required.    In  this  way  it  is  hoped  to  avoid  a  repetition  of  the 

troubles  and  delays  experienced  last  year  with  contractors. 

It  is  proposed  to  commence  the  new  work  as  soon  as  the  river  faXlB  to  a  auitable 
working  stage. 

PBOCURINO  CONSTRUCTION  MATERIALS. 

/S^oiw.— During  the  year  7,266  cable  yards  of  stone  were  procured  by  hired  labor. 
Of  this  amount,  4,282  cubic  yards  were  procured  on  Little  Blue  Reach ;  77  cobie 
vards  for  work  at  Huntsdale;  2,637  cubic  yards  for  repairing  and  remodeling  bank- 
heads  in  Howards  Bend,  and  70  cubic  yards  for  Pelican  Bend  revetoient.  There 
were  acquired  by  purchase  in  open  market  on  ten  davs'  proposals  23,917.43  cubic 
yards  of  stone.  This  amount  was  diatributed  among  the  different  reaches  in  quan- 
tities as  follows : 

Miami  Reach : 

1,343.31  cubic  yards,  at  94  cents,  delivered  by  contractors,  Mat^  &  Roberts,  oa 

barges  near  Miami,  Mo. 
Glasgow  Reach : 

7,601.82  cubic  yards,  at  89  cents,  delivered  by  contractors^  Matt  &  Roberts,  on 

barges  near  New  Frankfort,  Mo. 
Rocheport  Reach : 

1,M5.04  cubic  yards,  at  $1,  delivered  by  contractor,  J.  W.  Thompson,  by  wagon 

at  point  of  expenditure. 
Pelican  Bend  Reach : 

5,570.38  cubic  yards,  at  69  cents,  delivered  by  contractor,  J.  W.  Thomj^son,  on 

barges  at  Musics  Ferry. 
4,639.30  cubic  yards,  at  76  cents,  delivered  by  St.  Louis,  Keokuk  and  North- 
western Railway  Company  on  cars  at  Texas  Junction,  Mo. 
3,164.81  cubic  yards,  at  66  cents,  delivered  by  St.  Louis,  Keokuk  and  NorUi- 

westem  Railway  Company  on  cars  at  Texas  Junction,  Mo. 
19.44  cubic  yards  (spawls),  at  73  cents,  delivered  by  St.  Louis,  Keokok  and 

Northwestern  Railway  Company  on  oars  at  Texas  Junction,  Mo. 
133.33  cubic  yards  (spawls),  at  61  cents,  delivered  by  St.  Louis,  Keokuk  and 

Northwestern  Railway  Company  on  cars  at  Texas  Junction,  Mo.         -^ 

In  asking  for  proposals  for  stone  this  year,  it  was  provided  that  measurements  by 
displacement  should  govern  instead  of  superficial  mejisurements  as  heretofore;  2,5(i0 
pounds  was  assumed  as  the  weight  of  a  cubic  yard  of  stone,  as  ordinarily  piled  for 
measurement,  and  taken  as  a  basis  for  computation  of  ({uantities.  This  prored  to 
be  a  close  average  of  the  actual  weights  of  stone  furnished,  and  the  new  method 
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worked  yery  satiftfaotorily,  causing  complain t,  and  that  without  juat  cause,  from 
only  one  contractor. 

Bnuh  and  poles, — All  material  of  this  class  was  procured  by  hired  labor  as  needed. 
A  total  of  6,960  cords  was  procured  for  the  different  localities,  as  follows:  Little 
Bine  Reach,  1,238.45  cords;  Miami  Reach,  243.66  cords;  Glasffow  Reaoh,  1.145.06 
eoTds;  Huntsdale  Reach,  63  cords;  Howards  Bend  Reach,  933.50  cords;  and  Pelican 
Bend  Reach,  3,384.36  cords. 

PiUng  and  lumber,— This  class  of  material  was  purchased  in  open  market,  as 
required.  In  all,  154,115  feet  B.  M.  of  lumber  and  36,563  linear  feet  ofpiling  were 
procured  for  the  different  locations,  as  follows :  Little  Blue  Reach,  25,695  feet  B.  M. 
of  lumber  and  7,758  linear  feet  of  piling;  Miami  Reach,  7,568  feet  B.  M.  of  lumber 
and  6,386  feet  of  pUing;  Glasgow  Reach,  110,477  feet  B.  M.  of  lumber  and  22.424  feet 
ofpiling;  Hunt^ale  Reach,  10,405  feet  B.  M.  of  lumber;  Howards  Bend  Reach, 
48,006  feet  B.  M.  lumber  and  1,055  linear  feet  of  piling. 

8trand,  wire  nails,  etc.,  were  purchased  as  usual  in  the  open  market. 

The  cost  of  construction  materials  is  taken  up  in  the  cost  exhibits  of  the  rarious 
works  on  which  they  were  expended.  • 

.  PLANT. 

Towhoat  Mrrio0.— During  the  year  the  U.  S.  towboat  Alert  and  the  following  steam 
tendetn  were  in  service  upon  these  works :  Sdbrina,  Aretkuea,  Atalantaj  MeluHna,  and 
chartered  steamers  Gaeconade,  Commodore,  J,  B,  WelU,  J,  R.  Hugo,  and  Peerless, 

The  U.  S.  towboat  Alert  was  placed  in  commission  July  25  and  on  the  26th  started 
op  the  river  from  Gasconade  boat  yard  with  a  tow  of  5  hulls  for  Blue  Mills  Island. 
At  MLami  3  additional  hulls  were  picked  up.  Arriving  at  Blue  Mills  August  1,  the 
tow  was  dropped  and  she  returned  to  Glasgow,  arriving  there  on  the  2a,  between 
which  date  and  the  11th  2  tows  to  Blue  Mills  Island  were  made,  aggregating  13 
holla,  of  which  2  were  picked  up  at  Miami.  She  then  returned  to  Gasconade,  arriv- 
ioff  there  on  the  14th  with  6  hulls  picked  up  at  Glasgow,  1  being  unserviceable,  the 
others  loaded  with  materials  used  in  construction  of  temporary  ways.  Between 
August  15  and  24,  two  tows  were  made  from  Gasconade  boat  yard  to  Pelican  Bend, 
t&lung  down  1 1  hulls.  The  boat  returned  to  Gasconade  and  was  laid  up  in  Gasconade 
KJTer  on  the  27th  of  that  month.  She  was  again  placed  in  commission  October  14, 
and  employed  in  towing  plant  from  Pelican  Bend  and  Howards  Bend  to  Gasconade 
boat  yard.  On  the  28tb,  while  under  way  with  an  upstream  tow,  one  of  the  branch 
iteam  pipes  burst,  fortunately  without  fatal  injury  to  any  of  her  crew,  although  the 
engineer  was  painfully  scalded  and  bruised  and  her  watchman  blown  overboard. 
Ailer  making  the  necessary  repair  she  proceeded  up  the  river  with  a  somewhat 
lightened  tow,  arriving  at  Gasconade  November  5.  She  was  laid  up  in  ordinary  in 
Giflconade  River  on  the  6th.    In  all,  3  tows  had  been  made,  aggregating  17  hulls. 

The  Sdbrina  was  placed  in  commission  on  July  22  and  cleared  from  Gasconade  boat 
;ard  on  the  same  day  with  a  64-foot  barge  in  tow  for  Blue  Mills  Island,  adding  2 
hulls  to  her  tow  at  Miami.  She  reached  her  destination  Jnly  30.  For  the  next 
sixt^-two  days  she  was  employed  on  Little  Blue  and  Miami  reaches,  handling  plant, 
towmg  material  to  points  of  expenditure,  and  doing  dispatch  work.  She  was  finally 
relieved,  and  cleared  on  September  29  for  Gasconade,  where  she  arrived  the  follow- 
ing day. 

ibe  Arethuea  was  placed  in  commission  August  7,  and  for  the  next  ninety-six  days 
was  employed  on  Pelican  Bend  and  Howards  Bend  reaches,  towing  plant  from  Gas- 
eoDsde  boat  yard  to  Pelican  Bend  and  return,  from  Pelican  Bend  to  Howards  Bend, 
moving  constmotion  parties,  towinff  materials  to  points  of  expenditures,  and  doing 
dispatch  work.  The  boat  returned  to  Gasconade  boat  yard  November  10  and  was 
Iftia  op.  (^  the  18th  she  was  again  placed  in  commission  and  started  up  the  river 
for  service  on  Glasgow  Reach.  Between  the  latter  date  and  March  27  she  was  in 
serrioe  fifty-one  days,  handling  and  shifting  plant  and  performing  such  service  as 
was  required  in  connection  wiui  repair  work  on  Glasgow  Reach.  On  March  27  she 
was  deared  for  GkMconade  boat  yard  with  a  pile  driver  and  tow,  both  pieces  being 
in  need  of  repair.  The  necessary  repairs  having  been  made,  the  tender  cleared  from 
Gasconade  boat  yard  on  April  25  with  2  hulls  for  Howards  Bend  and  was  retained 
IB  service  on  that  work  nntil  June  18.  when  she  was  relieved  and  cleared  light  for 
Oaseonade  boat  yard.  Thereafter  to  the  close  of  the  year  she  was  employed  towing 
plant  to  Rocheport  for  use  on  that  work,  handling  construction  materials  and  doing 
dispatch  work.- 

The  Atalanta  was  transferred  from  Omaha  division  for  use  on  local  works  below 
Kansas  City,  and  cleared  from  Ronton  Bend  August  27  for  Little  Blue  Reach.  The 
trip  developed  the  need  of  some  repairs,  and  she  was  sent  on  through  to  the  Gascon- 
ade boat  yard,  after  picking  up  3  hulls  at  Blue  Mills  Island  and  delivering  them  at 
Miami.  The  necessary  repairs  having  been  completed,  she  cleared  for  Miami  on 
September  10  with  a  100-foot  barge  in  tow  loaded  with  tools  and  materials,  and  wa« 
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in  senrioe  seventy-five  days  on  Miami  and  Qlas^ow  reaches.  The  tender  arrived  al 
Gasconade  hoat  yard  on  November  22  with  a  pile  driver  and  a  &l-foot  bane  in  tow 
and  was  laid  np  for  the  winter.  She  was  placed  in  oommission  i^aiu  March  21,  and 
and  she  cleared  on  that  dav  with  2  pile  drivers  and  a  small  quarter  boat  in  tow 
for  Glasgow.  She  was  retfJned  in  service  on  Glasgow  and  Little  Bine  reaches  nnlil 
the  end  of  the  fiscal  year,  handling  plant,  towing  materials  to  points  of  ezpendikn, 
and  doing  dispatch  work. 

The  Melunna  was  placed  in  oommission  on  April  11,  and  nntil  the  27th  wu  in 
service,  towing  plant  from  Gasconade  boat  yard  to  Howards  Bend,  and  in  performing 
such  service  as  was  required' of  her  on  that  work.  Three  tows  were  made,  abro- 
gating 10  hulls.  On  May  17  the  boat  cleared  from  (Gasconade  boat  yard  for  Little 
Blue  Reach  with  a  pile  driver  and  a  64- foot  barge  with  cabin  in  tow.  8he  was  in 
service  upon  Little  Blue  and  Glasgow  reaches  until  Juae  25.  when  she  was  laid  ap 
in  ordinary,  with  the  plant  moored  along  left  bank  above  Dike  2  A. 

The  steamer  GasootMde  was  chartered  at  Jefferson  City  August  12,  at  $25  per  daj, 
and  on  the  next  day  cleared  for  Gasconade  boat  yard  with  a  100-foot  barge  loaded 
with  lumber,  pUes,  tools,  and  supplies  for  Blue  Mills  Island.  For  one  hundred  and 
six  days  she  was  employed  on  Little  Blue,  Miami,  and  Glasgow  reaches  in  towinz 
.lumber  and  piles  from  contractor's  camps  to  points  of  expenditure,  handling  and 
moving  plant  from  one  reach  to  another,  and  performing  any  other  service  reqoired 
of  her.    She  was  finally  released  November  25. 

The  steamer  Commodoref  in  the  absence  of  other  tenders,  was  chartered  on  Sep- 
tember 20  to  relieve  2  grounded  stone  barges  and  again  on  the  23d  of  the  same 
month  to  tow  a  barge  or  stone  from  the  quarry  landing  to  Bankhead  1  D,  at  a  co«t 
of  $5  for  each  barge  handled. 

The  steamer  J.  B.  WelU  was  chartered  at  Osage  City  on  October  17,  at  $20  ^ 
day,  and  cleared  for  Little  Blue  Reach  with  a  100-foot  barge  in  tow  loaded  with 
tools,  materials,  and  supplies.  She  was  retained  in  service  on  that  work  thirty- 
seven  days,  being  employed  in  towing  materials  for  the  construction  of  a  groin  at 
Bankhead  3  A.    She  was  relieved  November  22. 

The  charterod  steamer  John  B,  Hugo  was  employed  three  and  one-half  days,  May 
20  to  23,  in  moving  10  hulls  from  Leavenworth,  Rans.,  to  Blue  Mills  Island. 

The  steamer  Peerless  was  chartered  at  Hermann,  Mo.,  June  21,  at  $25  per  day,  and 
employed  In  towing  a  barge  of  piles  from  Gasconade  and  lumber  from  Bonnota  Mill 
supply  yard  to  Bankhead  1  D  above  Rocheport,  and  in  performing  other  serriee 
required.    After  six  days'  service  she  was  relieved  on  the  26th. 

Bepaira  io  plant, — The  larger  part  of  the  plant  on  these  works  was  repaired  in  the 
boat  yard  at  Gasconade  and  a  statement  of^the  extent  and  cost  of  the  work  is  giv^ 
in  my  annual  report  of  this  year  for  Gasconade  division,  to  which  I  beg  leave  to 
refer.  The  preparation  was  begun  July  6  for  active  service  of  those  hulls  which 
were  retained  on  the  detached  works.  The  rakes  and  sides  of  9  100-foot  barges, 
9  64-foot  barges,  4  of  which  contained  cabins,  1  double-decked  quarter  boat,  12 
skiffs,  and  2  pontons  were  calked  above  light  load  line  and  other  necessary  re^iira 
made.  During  the  month  of  March  and  before  the  resumption  of  active  operations 
in  the  spring  tne  following  hulls  which  had  been  wintered  at  Dike  3  C  were  gotten 
ready  for  the  season  by  calking  sides  and  rakes  above  light  load  line  and  doing  audi 
other  work  on  them  as  seemed  necessary  and  sufficient: 

100-foot  barges 11 

64-foot  barges 3 

64-foot  barges  with  cabins 5 

Double-decked  quarter  boat 1 

Additional  repairs  were  made  as  follows :  A  64 -foot  barge  was  fitted  up  with  new 
ways  to  be  used  as  a  mattress  boat  for  dike  work ;  2  skins  and  3  dike  mat  pontons 
were  repaired ;  2  quarter  boats  previously  used  as  store  boats  were  fitted  up  with 
quarters;  the  decks  of  3  100- foot  barges  were  sheathed  and  new  canvaas  roofs 
placed  upon  2  cabin  pieces. 

Care  of  plant. — ^Upon  suspension  of  operations,  on  account  of  heavy  floating  iee 
during  the  latter  part  of  November,  all  floating  plant  that  could  possibly  be  handled 
was  assembled  along  the  right  bank  immediately  below  Dike  3  C.  Four  100-fbot 
barges  at  the  New  frankfort  quarry  landing  could  not  be  reached  until  the  rivet 
was  sufficiently  clear  of  ice  for  the  steam  tender  to  handle  them.  Three  of  them 
were  moved  down  under  Dike  3  C  in  December,  but  it  was  not  until  January  10  that 
the  last  one  could  be  towed  down  and  tied  up  with  the  remainder  o£  the  fleet. 

This  fleet  consisted  of  the  following  hulls : 

100-foot  barges  U 

64-foot  barges S 

64-foot  barges,  with  cabins 5 

Pile  driver 1 

Double-decked  quarter  boat 1 

Steam  tender  ^rfi^iMa 1 
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A  regular  force  of  five  watohmen  were  retained  in  care  of  this  fleet,  bat  during  the 
month  of  Febrnary,  when  the  safety  of  the  plant  was  threatened  on  accoont  of  the 
breaking  np  of  the  ice,  an  extra  force  was  pat  on. 

Oo  account  of  the  high  stage  of  water  daring  the  month  of  April,  all  the  plant  was 
moTed  from  nnder  Dike  3  C  to  left  bank  above  Bankhead  4  C  for  safety  daring  the 
flood. 

In  Jane,  when  work  was  sospended  on  Little  Bine  Reach  on  acconnt  of  high  stage 
of  water,  all  floating  plant  was  assembled  along  the  left  bank  above  Dike  2  A  and 
left  in  charge  of  four  watchmen.    This  fleet  consists  of  the  following  hulls : 

100-foot  barges 6 

64-foot  barges  (one  with  cabin) 2 

Steam  pile  drivers 2 

Quarter  boats 2 

Ttnder  MeluHna 1 

Lo9t  of  hargei. — On  October  31,  100-foot  barge  No.  49,  loaded  with  stone,  sprang  a 
leak  and  sank  while  in  tow  of  steamer  J,  B,  Wells,  The  barge  was  raised  on  Novem- 
ber 3.  Again,  on  November  10,  the  same  barge,  while  loaded  with  stone  and  in  tow 
of  the  WdUf  strnck  a  snag  in  the  crossing  above  Dike  2  A  and  sank.  Upon  exam- 
ination it  was  ooDclnded  that  the  probable  cost  of  recovery  would  greatly  exceed 
the  Talae  of  the  barge,  and  so  it  was  abandoned  after  removing  all  but  40  cubic 
yards  of  the  load  of  stone.  On  November  9,  while  under  way  loaded  with  stone  and 
in  tow  of  Atalanta,  100- foot  barge  No.  134  struck  a  snag  in  the  New  Frankfort  cross- 
ing and  was  beached  to  prevent  sinking.  The  barge  was  unloaded,  temporarily 
repaired,  and  subsequently  sent  by  Gasconade  boat  yard  to  be  pulled  oat. 

SURVBYfl. 

Hydrographic  and  shore-line  surveys  were  made  on  all  the  reaches  except  Miami 
where  improvement  works  were  carried  on  or  proposed.  Shore-line  surveys  were 
also  made,  between  March  25  and  April  9,  of  the  three  new  reachi's,  for  which  provi- 
siou  was  made  by  allotment  from  the  appropriation  for  Missouri  River  in  the  sundry 
civil  act  of  March  3,  1899,  viz:  At  Randolph  Bend,  Mo. ;  Lexington,  Mo.,  and  Nigger 
Bend,  Mo.  These  latter  surveys  were  made  with  a  view  of  securing  recent  inforiiia- 
tiou  for  use  in  preparing  projects  and  estimates  of  cost  for  improvement. 

In  addition  to  toe  above^  and  other  survey  work  ordinarily  incident  to  river  con- 
itrnction,  such  as  the  location  of  improvement  works,  giving  grades,  etc.,  numerous 
special  surveys  and  examinations  were  made  from  time  to  time,  and  a  great  deal  of 
(lata  concerning  conditions  of  flow  at  and  near  the  bankheads  secured. 
The  cost  of  this  work  during  the  year  was  $2,111.06. 
Very  respectfully,  your  obedient  servant, 

8.  Waters  Fox, 
IHviHon  Mngineer. 
Ueot  Col.  Amos  Sticknst, 

Ccrps  of  Engineers f  U.  8.  A., 
JnresCUnt  Missouri  Biver  ComnUaHam, 


LlfeT  OF  KXUIBIT8  FORMING  THE  APPENDIX  TO  FORBGOINO  BKPOBT. 

A.-<na8sified  statement  of  expenditares  special  and  snballotments. 

B.— Elements  of  work  and  cost,  in  detail,  of  alterations,  etc.,  Bankhead  3  A. 

C— Bill  of  cost  of  stone  procured  on  account  of  Bankhead  1  A. 

D.— Elements  of  work  and  cost,  in  detail,  on  account  of  construction  Dike  2  A. 

£.— Elements  of  work  and  cost,  in  detail,  on  account  of  restoration  Dike  2  A. 

F.— Elements  of  work  and  cost,  in  detail,  on  account  of  extension  Dike  1  B. 

G.— Elements  of  work  and  cost^  in  detail,  on  account  of  remodeling  1  B. 

H.— Elements  of  work  and  cost,  in  detail,  on  account  of  remodeling,  etc.,  Bankhead 

6C. 
L— Elements  of  work  and  cost,  in  detail,  on  account  of  construction  Dike  3  C. 
J.— Elements  of  work  and  cost,  in  detail,  on  acconnt  of  remodeling,  etc.,  Bankhead 

6C. 
Ki— Elements  of  work  and  cost,  in  detail,  on  account  of  construction  Bankhead  2  C. 
L.~Elements  of  work  and  cost,  in  detail,  on  account  of  repairs  to  Cambridge  Bend 

revetment. 
M.— Elements  of  work  and  cost,  in  detail,  on  account  of  construction  abatis  below 

Dike  3  C. 
K.— Elements  of  work  and  cost,  in  detail,  on  acconnt  of  remodeling,  etc.,  Bankhead 

ID. 


Digitized  by 


Google 


3732      BEPOBT   OP   THE   CHIEF   OP   ENGINEERS,  U.  8.  ARMY. 

O. — Elements  of  work  and  cost,  in  detail,  on  aooount  of  constmotion  Abatis  A  ind 

B,  Hnutsdale  Reach. 
P.— Elements  of  work  and  cost,  in  detail,  on  account  of  repairs  to  Bankhesdsi  F 

and  5  F. 
Q. — Elements  of  work  and  cost,  in  detaii,  on  account  of  remodeling,  etc.,  at  Bink- 

head  6  F. 
R.— Elements  of  work  and  cost,  in  detail,  on  account  of  construction  Pelioan  fiend 

revetmeni. 


Exhibit  A. 

CUusifl^  ttatefiient  of  money  expenditures  under  ike  special  and  suballotmenisferdetstkd 
works  below  Kansas  City,  Mo,,  during  fiscal  year  ending  June  SO,  1899. 


Classifloation. 


i5m.?^'!i 


Little 
Blae. 


allotment 
Glasgow. 


Sped*! 

allotment 

Hunts* 

dale. 


Special 

allotment 

Pelican 

Bend. 


Local 
worka 
below 
KansM 
City. 


Total 


Aotnal  expenditure  on  aooonnt  of 
oonstruction  work  for  labor  and 
materials 

Towboat  service  while  directly  en- 
gaged in  constmotion 


16,2(8.80 
939.42 


112,166.09 
2,465.88 


$925.18 


$29,106.80  $21,272.66 
3,413.26  \    3,896.45 


10,215.01 


All  other  plant  service,  indnding 
repairs,  watching,  and  moving 
from  place  to  place 


7,208.22 


14,630.97 


925.18 


32,520.06     24,669.11 


416.04 


8,200.17 


7,117.06 


Administration  charges: 

St.  Louis  office 

Jefferson  City  and  field . 


500.00 
315.00 


905.00 
1, 944. 19 


485. 40       3, 938. 1 

7,320.06       2,422.77 


2,284.52 


tt79,9ftM 


»ll,lli« 


Total. 


815.00 


2, 009. 19 


1,472.28     11,258.41       2,422.77 


All  other  charges : 

New  plant 

Surveys 

Telegrams,  etc 

Traveling  expenses. 
Freight  charges  ..... 


127.54 

3.38 

189.02 

33.80 


246.21 
419. 59 
7.63 
164.97 
29.80 


23.18 

.20 

47.60 

2.72 


Total. 


354.64 


868.10 


73.60 


Grand  total. 


8,794.80 


21,608.43 


2,471.06 


916.24 
277. 83 

23.61 
494.14 

44.28 


1, 756. 10 


:18,87T.^ 


.80'  1,1^3 

76.84  1  »«-J^ 

17.50  S.2 

416.76  1  1,31J29 

•6.54  1"" 


677.94  I  d8,«»38 


52,651.62  i  29,954.84  .  115,18^25 


a  About  69  per  cent  of  grand  total  expenditures.         b  About  12  per  cent  of  grand  total  expenditor^ 
0  About  16  per  cent  of  grand  total  expenditnrea.       4  About  8  per  cent  of  grand  total  expeoditem- 
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Exhibit  B. 

EkmenU  of  work  and  ooaty  in  detail,  of  alterationSy  maintenance,  ai(d  repmire  to  Bankkead 
S  A,  Little  Blue  Reach,  from  July  to  November,  1898, 


ClaBslfloatioii  and  extent. 


Pilefl,  cotton  wood,  1,930  linear  feet . 

Coal  and  8DppUe« 

Labor 


fradng and  curtaining: 

Lumber,  3,329  feet%.  M.,  cottonvood . 

Polfi«,20.3  cords,  at  $2.045 

Strand,  i-inch  and  |-inoh 

Other  fiuteninga,  etc 


WeaTingmattreea: 

Poles,  3.2S  cords,  at  $2,045  . 
Brash.  S4  cords,  at  #1.39 . . . 

Strand,  1-Inch 

All  other  fiMteninim 

Labor r. 


BallAstingmattreea: 

Stone,  90.44  onbic  yards,  at  11.80  . 


Piriigf  upper  slope : 

Stone.  1,541  onbio  yards,  at  $U 
Labor 


KxcaTaUoB,  labor  (5,600  yards) . . 

^ildin|(  drainage  levee,  labor. . 

CattractinE  groinn : 

finah,  ^1.78  cords,  at  #1.39  . 
8too6, 00  cabio  ymrds,  at  |1.3< 
Labor 


QttmetiaEs 
Materlab. 


SiMstenee.. 
iDiil.. 


CoAtin 
item. 


|12i.69 
10.00 
68.77 


Totals. 


54.09 
41.51 
14.21  I 

18.50  ! 
118.87  ' 


0.05 
117. 15 
89.10  , 

1.25 
143.11 


I 


117.60  , 
10.07  I 


1, 843. 30 
10L91 

323.04 

77.94 

296.14 


9.00 
818.88 


608.17 


$198.80 


243.08 


807.26 


138.57 


2.002.70  1 
1, 822. 10 


8,824.80 

1,843.30 

10L91 


696.72 


827.88 
608.17 


7.780.06 


Exhibit  C. 

M  of  eo8t  of  eione  procured  on  account  of  Bankkead  lA,  Little  Blue  Reach,  during 
August,  September,  and  October,  1898, 


Classification  and  extent. 

^Toevring  rock  (2,070.04  onbio  yards)  i 

Labor 

Qnarry  privdege 

Qoany  supplies,  powder,  eto , 


Goetin 
item. 


Total. 


$1,819.26 

11.74 

2n.66 


$1,542.66 
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Exhibit  D. 

Elements  of  work  and  doat  in  defail  of  Dike  S  A,  LAitle  Blue  Reach,  coneUrneted  dmi^  ik 
months  of  August  and  September,  1898. 


ClMsifioation  and  eztfent. 


Ooetin 
item. 


iMiL 


Pile  ivork : 
Piles— 

Cottonwood  (old).  2,850  linear  feet,  at  10.0064  per  linear  foot . 

Cottonwood  (old),  4,536  linear  feet,  at  f0.1164  per  linear  foot . 

Cottonwood  (new),  8,446  linear  feet,  at  $0,058  per  linear  foot . 

Pine  (old),  5.014  linear  feet,  at  10.058  per  linear  foot 

Handling  piles,  labor 

Labor 


$374.74 
527.98 
199.87 
138.15 
113.84 
322.76 


Braclnjj: 

Materiala— 

CTottonwood  lumber  (old),  16,66U  feet  B.  M.,  at  $18.67  per  M  . . 

Cottonwood  lomber  (new),  21,926|  feet  B.  H.,  at  $14.00  per  M  . 

Handling  Inraber 

Bolte,  washers,  apikea,  etc 

Handling  bolts,  eto 

Strand 

LabcMT 


]  tt-STJ-B 


Mattress  weaving: 

Brash,  527.3  cords,  at  $1.89  per  cord . 
Poles,  7  cords,  at  $2,045  per  cord  . . . . 

Strand 

Spikes,  etc 

Labor 


311.07 
806.97 
100.51 
254.21 
17.45 
535.38 
701  30 


736.28 

14.32 

204.12 

4.41 

572.44 


Ballasting  mattress ; 

Stone,  720.52  cabic  yards. 
Labor 


Curtaining 
nd. 


I 
861.34  , 
205.80  1 


Strand 

Spikes,  etc . 

Poles,  88  oords,  at  $2,045  per  oord  . 

Labor 


.70 
4.411 
77.71 
123.85 


Sabsistenoe  stores,  handling,  etc. 


Total. 


2,ai« 


1,BLF? 


1,M7.14 


2M.ei 
1,1»42 


Exhibit  E. 

Elements  of  worh  and  cost  tn  detail  of  restoration  of  Dike  t  A,  Little  Blue  Beaek,  dwing 
months  of  May  and  June,  1899, 


Classification  and  ozteni. 


Pile  work,  sheer  dike; 

Materials  and  supplies— 

2,040  linear  feet  cottonwood  piling,  at  5f  cents  per  linear  foot. 

96  bnshels  coal,  at  $0.095 -|-  

Hardware,  bolte,  spikee,  etc 

Labor  and  snbsisteuce— 

Driving  and  bolting  45  piles  a 

Handling,  barging,  etc 

Pile  work.  Dike  2A: 

Materials  and  supplies— 

3,062  linear  feet  cottonwood  piling,  at  6|  cents  per  linear  foot. 

170  bushels  coal,  at  $0.095+ 

Labor  and  subsistence- 
Driving  45  pUes  6 

Driving  25  anchor  piles  0 

Hmdling,  barging,  etc 


$118.82 

9.06 

3.66 

167.26 
27.36 


177.60 
16.20 

188.27 
142.61 
41.79 


II&64 


51L47 


atV  piles  scoured  out  or  broken  off. 

6 16  piles  scoured  out  or  broken  off  and  2  drawB. 


•  18  piles  scoured  out  or  broken  sff. 
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Exhibit  E.— Elements  of  work  and  cost  in  detail  of  restoration  of  Dike  S  A,  lAUU  Blue 
Reach f  during  months  of  May  and  June,  /^PP— Continued. 


Classiflcfttlon  and  extent. 


Foot  mattress  (65  linear  feet,  or  4,1<K)  square  feet) : 
Materials  and  supplies — 


25  cords  bmsn  (procured  bv  hired  labor),  at  $2.08+  per  cord. 
1,145  feet  |-inch  galvanised  v' 


[  wire  strand  . 


14cUpa,atUcenta. 

iros  stone  (procured  by  hired  labor),  at  $0.059 -h  . 


Upe,  J 
abic] 


50  cable  ya: 
Labor  and  sabsiatence— 

Weaving 

BaUastiAg 

Handling  and  barging  stone. 


Steamboat  service: 

Labor  and  snbsistenoe , 

l,7a^  bnshels  coal,  at  $0.(»95+ 

LabOT  and  subsistence,  handling  coal. 


Total. 


Cost  in 
item. 


$60.81 

9.S8 

.77 

'32.99 

101.84 
13.96 
U.78 


<t86.63 
168.34 
46.96 


Total. 


1224.73 


900.02 


1,902.76 


Exhibit  F. 

Elements  of  work  and  cost  in  detail  of  extension  of  Dike  1  B,  Miami  Beaeh,  constructed 
during  the  months  of  September  and  Octohei',  1898, 


Claasifloation  and  extant. 


Cost  in 
item. 


Total. 


Pile  work: 
PilM— 

Cottonwood  (old),  60  linear  feet,  at  $0.0914  per  linear  foot. . . 
Cottonwood  (new),  496  linear  feet,  at  $0,058  per  linear  foot . 

Pine  (old).  1,866  linear  feet,  at  $0.1964  per  linear  foot 

Pine  (new),  1,854  linear  feet,  at  $0.17  per  linear  foot 

Handling  materlala — 

PUing 

CoalT 


$110.00 


Labor.. 


Bntdog: 
Lnaber— 

Pine  (old),  8,816  fbetRM..  at  $24.27  per  M 

Pine  (new),  2,640  feet  B.  M.,  at  $38  per  M 

Cottonwood  (new),  2.156  feet  B.  M.,  at  $10  per  M. 

Bolts,  washers,  spikes,  etc 

Strait 

Handlins  materiala— 

Lumber 

Strand 

Bolts 


$67.58 

28.74 

3.26 


Labor.. 


Wearing  mattress: 

Broih,  146.07  cords,  at  $1.30  per  cord. 


Poles,  2  cords,  at  $2,045  per  cord  . 


Ballasting  mattress: 
""        -9.06  our 
;  stone 


gone.  189.()6  oubio  yards,  at  $1,127  per  cubic  yard . 
"~  dling  c^ 


Labor 
Cortaininj 


taming: 

Polea,  18  oords,  at  $2.0i5  per  cord. 
Spikes,  60d,  79  pounds.,  at  $0.0176 
Labor 


per  pound  . 


Sobsistence  atores,  labor,  handling,  etc. 
Total 


S.77 
866.48 
316.18 


148.80 
88.49 


92.61 
87.12 
21.66 
61.64 
126.66 


90.67 
166.98 


208.96 

4.09 

168.79 


203.06 
76.09 
20.65 


40.41 

1.28 

35.10 


265.48 


$048.29 


646.00 


876.84 


299.80 


76.79 
266.48 


2,612.24 
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Exhibit  G. 

Elements  of  work  amd  eo$i  in  detail  of  remodeling  and  extending  Bankkead  1 B,  Jfon 
Beadk,  during  the  month  of  September,  1898. 


ClMsifloation  aod  extoml. 


PUework: 

Piles- 
Cotton  wood  (new),  674  linev  feet,  at  $0,068  per  linear  foot. . 
Cottonwood  (new),  8,352  linear  liMst,  at  fO.OoS  per  linear  foot 
Ottonwood  (old),  80  linear  feet,  at  $0.0914  per  linear  foot 

Handling  materials- 
Piling 

Coal 


Labor. 


Bracing: 
Lumber — 

Cottonwood  (new),  322}  feet  B.  M.,  at  $10  per  M. . 

Cottonwood  (new),  1,716  fee:  B.  M.,  at  $14  per  M 

Cottonwood  (old),  144  feet  B.  M.,  at  $18.67  per  M  . 

Pine  (old).  88  feet  B.M.,  at  $24.27  per  M 

Bolts,  spikes,  etc 

Handling  materials 

Labor 


Placing  brush  and  stone; 

Brash,  41.6  cords,  at  $1.80  per  cord 

Poles,  Icord,  at  $2.05  per  cord 

Spikes 

Stone,  70  cabio  yards,  at  $0.04  per  cubic  yard  . 

Wire,  74  pounds,  at  $i0.0239  per  puund 

Labor 


Onrtaining: 


Poles,^.3  cords,  at  $2,045  per  cord  . 

Spikes 

Labor 


Excavation— labor  (207  cubic  yards) 

Ballasting: 

Stone  (new),  1,278.31  cubic  ysrds,  at  91  cents  per  cubic  yard . 

Labor,  removing  old  and  replacing  new  stone 

Subsistence  storea,  labor,  handling,  etc 

Total 


8.28 
24w02 
2.69 
2.14 
18.91 
17.80 
100.90 


68.09 

2.05 

.47 

«.80 

i.n 

56.60 


6.76 

.47 

16.19 


64.25 

1,196.91 
095.56 


IMaL 


$SB.I8 


!«.» 


18i87 


13.41 
6i25 


1.8K.46 

892.  S7 


8,880.81 
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Exhibit  H. 

EUme»t$  of  work  and  cost  in  detail  of  remodeling ,  extending,  etc,  Bankhead  6  C,  GUugow 
Beach,  during  thefieoal  year  ending  June  30, 1899, 


ClAMiflcation  and  extent. 


Coat  in 
item. 


Totia. 


Remodeling  straotore: 

1,581.17  cubic  yards  stone,  acquired  daring  the  year,  at  89  oenta  . 

MO  cubic  yards  stone,  acqaired  during  fln^  yoATt  at  $1 .16 

Labor 

fismoTing  and  pladng  stone  in  straotore 

Flseing  new  stone ••••• 


KxMTatlon: 

Labor,  remoring  7.066  oaUo  yards 

Sabsiatence,  hand  nng  stone,  etc 

Greta  eonstraetion  (oooklebars— making  and  placing  196,  8  sqaare  feet  by  4 
feet  deep) : 

Materials— 


Bmah,  1161  cords,  stompage 

Stone,  391.38  cubic  yards,  procored  by 
I«iunber,  Cottonwood 


contract.. 


Lumber,  oak,  for  pins . 

Wire  and  strand.... 

Itope,manila , 

Tlswa^e 

Labor  and  sabaistence. 


Oabioiia  (making  and  placing  88— 34, 10|  feet  diameter  by  80  feet  long;  1.  9| 
fMt  diameter  by  30  feet  long:  2,  8  feet  diameter  by  30  feet  long;  1,  4  feet 
diaaneier  by  80  feet  long) : 
Materials— 

Brash,  18U  oords,  stompage 

Stone,  432.12  cable  yaxas,  procored  by  contract ^ 

Lumber,  Cottonwood 

Lamber.elm 

Pins  ana  wedges : 

Wire  staand  and  clips 

Towage 

Labor  and  aabsistenoe 


(making  and  placing  77—66, 4  feet  diameter  by  80  feet  long;  12, 8  feet 

it  by  18  feet  long): 

Materials- 
Brash,  118  oords,  stampage 

Stone,  136.87  coMc  yards,  procored  by  contract 

Lumber,  cottonwoM 

Wire  and  nails 

Towage 

Labor  and  sabeiatenoe 


Leree  (constnieting  990  linear  feet, containing  2,842  cobic  yards  of  earth),  labor 

sod  aabsistenoe 

Abattis  (oonatroeting  180  linear  feet) : 
Materiala- 

Brasb,  80  cords,  stompage 

Stone,  00  cobic  yards,  procored  by  contract 

Filing,  Cottonwood,  4<w  linear  feet 

Lomber,  Cottonwood,  4,696  feet  B.M 

Bolts  and  washers 

Vails  and  spikes 

Wire  strand  and  dips 

SoppUes 

Towage t - 

Labor  and  sobaisteace 


Total. 


$1,407.24 

744.  &ft 

633.67 

419.26 

82.96 


1,239.87 
109.80 


463.70 


$8,287.67 

1,239.37 
109.80 


1,89L80 


2,267.72 


612.66 
463.70 


802.27 
10,604.45 
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Exhibit  I. 

ElemenU  of  work  and  eoet  in  detail  of  Dike  S  C,  Glasgow  Reach,  oonetrueted  dwrki§  tht 
months  of  October  and  November,  1898, 


ClassificAtioD  and  extent. 


Cost  in 
item. 


ToteL 


Pile  work : 
Piles— 

Cottonwood  (new),  4,498  linear  feet,  at  5  cents  per  linear  foot. 

Cottonwood  (new),  3,746  linear  feet,  at  6  cents  per  linear  foot., 
Labor 


Bradn^: 
Lumber— 

Cottonwood  (new),  17.703  feet  B.  M.,  at  $10  per  M. . 

Cottonwood  (new),  5,632  feet  B.  M.,  at  $14  per  M  . , 

Cottonwood  (old), 656  feet  B.  M.,  at  $18.67  per  M  .. 

Pine  (old),  144  feet  B.M.,  at  $24.27  per  M 

Bolts,  spil^es,  etc 

Strand t , 

Labor 


Mattress  weaving: 
Brasb,  231.82  oords. 

Poles,  5  cords 

Spikes  and  clips  ... 


Ballasting  mattress : 

Stone,  608.1  cabio  yards,  at  80  cents  . 
Labor 


Curtaining: 

Poles,  48.72  cords,  at  $2.04R  . 


Spikes . 
Labor. 


Otnstmctlng  levee  across  slongb  . 
Handling  materials: 

Piling 

Lumber 

Coal 


SabalBtenoe,  labor,  handling,  etc. . 


Total. 


$224.90 
224.76 
236.02 


177.05 
78.85 
12.25 
8.50 
136.29 
261.24 
485.20 


823.70 

10.23 

2.23 

414.70 


641.21 
150.35 


99.63 

8.08 

161.76 


79.66 

68.76 
86.86 
18.18 


224.00 


!».« 


i,m.88 


mee 


ittia 


Exhibit  J. 

Elements  of  work  and  cost  in  detail  of  remodeling,  extending,  etc.,  Bankhead  5  C,  GU»- 
gow  Reach,  during  fiscal  year  ending  June  SO,  1899. 


Claseiflcatlon  and  extent. 


Storing  90.35  cubic  yards  stone  and  making  preparations  for  continuing  work 

at  this  structure 

Groin  construction  (cocklebors,  making  and  placing  24,  8  feet  square  by  4  feet 
deep): 
Materials  and  supplies- 
Brush,  17|  cords,  eturapage  

Stone,  67.65  cubic  yards,  by  contract 

Lumber,  Cottonwood , 

Pins  and  wedges 

Wire , 

Towage , 

Labor  and  subsistence 

Gabions  (making  and  placing  10,  10|  feet  diameter  by  30  feot  long) : 

Materials- 
Brush,  29|  oords,  stnmpage  , 

Stone,  98  cubic  yards,  procured  by  contract 

Lumber,  cotton  wood 

Pins  and  wedges 

Strand,  wire,  nails 

Toiwage 

Labor  and  subsiatenoe  .i.- , 


Digitized  by 


Google 


APPENDIX    X  X REPORT   OF   MISSOURI   RIVER   COMMISSION.      3739 

Exhibit  J. — Elements  of  work  and  coat  in  detail  of  remodeling,  extending,  etc.,  Bank- 
head  6  C,  Glasgow  Beach,  during  fiscal  year  ending  June  30, 7^99— Continued. 


ClMsiflcation  and  extent. 


Coat  in 
it«m. 


TotaL 


FMcinee  (making  and  placing  86^  4  feet  diameter  by  80  feet  long)  i 
Materials— 

Brush,  65  oorda,  stnmpage 

Stone,  104.86  cnbio  yards,  procured  by  contract 

Wire 


Towage. 

Labor«and  subsistence. 


Levee  (60 1  near  feet,  containing  160  cubic  yards  of  earth),  labor  and  subsist 
ence 


Construction  of  jiew  outer  circle : 
Materials- 
Piling,  Cottonwood,  1,438  Unear  feet. . 

Coal 

Towage , 

Labor  and  subsistence 


Total. 


16.60 

92.87 

8.61 

67.37 

211  75 


20.38 


86.28 

3.50 

44.96 

108  48 


$387.00 
26.38 


238.21 


1,696.18 


Exhibit  K. 

Elements  of  work  and  oost  in  detail  of  construction  ofBankhead  S  C,  Glasgow  Beach,  dur- 
ing the  months  of  October  and  November,  1898, 


Classification  and  extent. 


Cost  in 
item. 


Total. 


POework: 
PUes- 

Cottonwood  (new),  1,780  linear  feet,  at  $0,068  per  linear  foot.. 

(Cottonwood  (new),  1,724  linear  feet,  at  $0.06  per  linear  foot... 

Cottonirood  (new),  982  linear  feet,  at  $0.06  per  liiiear  foot . . . . 

Cottonwood  (old),  880  linear  feet,  at  $0.0916  per  Unear  foot. . . . 
Labor 


Bfadng: 
Lumber— 

987  feet  B.  M.  (new),  at  $10  per  M. . . 

1,951  feet  R  M.  (new),  at  $14  per  M. 

Bolts,  spikes,  eto 

Labor : 


Hadng  brush  and  stone  in  outer  wall : 

Brush,  168.01  cords,  at  $1.39 

Poles.  1  cord,  at  $2.045 

Stone,  804.86  cubic  yards,  at  89  centa . 

Spikes 

Labor 


Cnrtaining: 

Poles,  17.U  cords,  at  $2,045. 

Spiki 

Labor 


ExesTstion  and  grading :  Labor,  2,884  cubic  yards  . 
BaUasting: 

Stone,  2,616.29  cubic  yards,  at  89  cents 

Labor , 


iXmxtA\\xig  matfrltlfl  • 


PSm..., 
Lumber. 
Goal 


AiMiteace  stores,  labor,  handling,  etc . 
Total 


$100.34 

86.20 

68.92 

80.16 

238.70 


9.97 
27.31 
10.81 
71.66 


160.82 
2.05 

270.87 
L75 

144.02 


34.99 
3.33 
64.76 


2,328.50 
677.00 


274.92 
68.83 
40.94 


$514.81 


119.74 


9.61 


93.07 
643.03 


2.906.60 


874.69 
235.06 


6,464.92 


Digitized  by 


Google 


3740      REPORT   OP   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARHT. 

Exhibit  L. 

ElemmU  of  work  amd  oosi  in  detail  of  repairs  to  Cambridge  Bend  revetment^  during  ikt 
numthe  of  October  and  November,  1898, 


Classifloation  and  extent. 


Cost  in 
iton. 


ToUL 


Pflework: 
Piles- 
Cotton  wood  (new),  2,718  linear  feet,  at  5  cents  per  linear  foot.. 
Labor < 


Bracing: 
Ltunber-^ 

Cottonwood  (new),  6,560  feet  B.  M.,  at  $10  per  M. 

Hauling  lumber 

Bolts,  washers,  spikes,  etc 

Labor 


Weavine  mattvess : 

Brosn,  107.2  cords,  at  fl.80. 
Poles.  2.3  oords,  at  $2.045 . . . 

Strand 

Spikes , 

Labor .'...» 


Ballasting  mattress : 

Stone,  102.65  onbio  yards,  at  89  cents. 
Labor , 


Curtaining: 
1,19. 


Poles,  19.7  oords,  at  $2,046  per  oord  . 

Spikes 

Strand 

Labor 


Grading— 300  onbic  yards  moved 

Kemoving  stone  firom  point 

Subsistence  stores,  labor,  handling,  etc. 


Total. 


$136.80 
06.62 


65.50 
20.26 
22.81 
47.91 


149.09 

4.70 

84.37 

1.76 

106.84 


91.36 
62.88 


40.29 

.23 

4.64 

70.06 


IBL4} 


mK 


VLfb 


14S.Y4 


115.8 
25.0 
28.58 
70.tf 

1,U0.8 


Exhibit  M. 

Elements  of  work  and  oo$t  In  detail  of  oonetrmtion  of  dbattie  below  Dike  S  C,  during  iki 

month  of  June,  1899. 


Olassifloation  and  extent. 


Cost  in 
Item. 


To4aL 


Constmction  of  one  section  of  abattis,  68|  feet  long;  driving  22  piles  for 
anchora^ : 
Materials — 

Brash,  20|  oords,  stampage 

Stone,  30  cubic  yards  (procured  by  contract) 

Piles,  Cottonwood,  1,180  linear  feet 

Lumber, Cottonwood,  1,632  feetB.M 

Bolts  and  washers 

Clips  and  staples 

Wiro  and  strand 

Kails  and  spikes 

Coal  and  supplies 

Towage  Labor  and  subsistence 


S08 
70 
70.80 
19.58 
6.53 
3.90 
39.80 
4.01 
15.95 
231.14 


$177.44 
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Exhibit  N. 

EUmeiU$  of  work  and  oo$t  in  detail  of  remodelingf  extending,  and  repairing  Bankkead 
1  D,  Bocheport,  Mo,,  during  fiscal  year  ending  June  SO,  1899. 


ClMBifioation  and  extent 

Cost  in 
item. 

Total. 

ExesTttlon  far  benn  and  slope :  5,989.7  onbio  yards  of  earth,  at  |0. 1811 

$n8.75 
160  94 

Pamding  outer  wall :  Bemorinfc  1,326  cubic  yards  of  stone  and  placing  it  out- 
side SlS-foot  circle,  at  10.1214 : 

stream  to  a  junction  with  the  bank : 
Materials— 2,843  cubic  yards  of  stone,  at  $1.0804. 

$292.66 
42.13 

Labor 

834.79 

Paring  new  berm  and  slope: 

914.58 
234.56 

Labor T 

1,140.14 
16.38 

Sabsktonce 

Extenaion  and  repairs: 
Pilework- 

8,024  linear  feet  pine  piling,  at|0.2093 

68.29 

1.86 
1.28 
1.79 
2.43 
8.06 
6.00 
139.89 
4.00 

62.72 
3.71 
13.62 
44.75 
2.00 

260  linear  feet  Cottonwood  piling,  at  $0.0743 

64  feet  B.  M.  pine  lumber,  ai  $20  per  M 

120  feet  B.  M.  coUonwod  lumber,  at  $14.9553 

Spikes,  nails, bolts, and  staples  I....' 

1,200  feet  |-inch  strand 

76  bnshels  coal 

Labor 

Sobsistenoe 

Bracing— 
Materials- 

3,136  feet  pine  lumber,  at  $20  per  M 

228.60 

248  feet  Cottonwood  lumber,  at  $14.0553  T>er  M 

Nails  and  bolta 

Labor 

Sabslstonce..... ....•••••....... 

126.80 

Weaving  mattress— 
Materials- 

89  cords  willow  brush,  at  $1.51 

184.39 
50.40 

4.24 
186.10 

5.00 

4  000  feet  1-inch  strand 

Clips  and  nails 

Labor 

Subsistence...... 

879  13 

Sinking  mattress— 

75  cubic  Tarda  stone,  at  tl.13 

84.75 
59.81 
3.00 

lAbOT. ........ r -,,,,-,,,,,,,,, , , , 

Subsistenee 

147.56 
3, 322. 09 

Total 

ExraBiT  O. 

Elemente  of  work  and  ooet  im  detail  of  conetruoting  two  lines  of  Abatis  A  and  B,  aggre- 
gating 688  linear  feet,  Huntsdale  Reach,  December,  1898. 


Classification  and  extent. 


Materials  and  supplies : 

8.498  feet  B.  H.  cottonwood  lumber 

12  oords  brush 

51  cords  poles 

77  cubic  yards  stone 

5,479  feet  |-inch  strand 

180  pounds  nails,  60d 

35  pounds  nails,  80d 

460  Ko.  10  z  7A-inch  spikes 

107  No.  9|  X  |-inch  screw  bolts 

396  No.  8l  z  1-inch  screw  bolts 

1,006  No.  «-inch  washers 

Labor  and  subsistence 


CMtin 
item. 


Total. 


I 

$127.09  ' 

24.38    

96.04  , 

111.04    

3fl.H2    

3.73    

2.14    

8.47 ; 

2.92    

10.22  : 

2.40  ! 

390.58        $815.83 


▲reraga  eott  per  linear  foot  of  abntiH,  $1,186. 
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Exhibit  P. 

SlemenU  of  work  and  oo$t  in  detail  of  repairs  to  Bankhead  4  F  and  6  F,  Howarii  Bend 
Reach,  September  to  November,  1898, 


ClM8iflo*tioii  and  extent. 


Cost  in 


T«UL 


Bankhead  4  F: 

Reenforcing  oater  wall— 
175  cubic  yarda  of  stone. 
Labor,  placing  stone 


«325.75 
31.81 


Bartb  work  (replacing  1,400  onbio  yards  of  earth  left  on  ground  previous  flf«cal 
year):  Labor 


188.31 


Total  cost  of  repairs  to  Bankhead  4  F.. 


9257.06 


Bankhead  5  F: 

ReenforciDg  outer  wall— 
689.11  cubic  yards  of  stone. 
Labor,  placing  stone 


Earth  work  (replacing  1,650  cubic  yards  of  earth  left  on  ground  previous  fiscal 
year):  Labor i 


7W.7S 
108.16 


152.31  I 


906.88 
152.31 


Total  cost  of  repairs  to  Bankhead  6  F. . 


1,060.19 


Exhibit  Q. 

Elements  of  work  and  cost  in  detail  of  remodeling,  extending,  etc.,  Bankhead  6  F,  Hwvi» 
Bend  Reach,  from  September,  1898,  to  June,  1899, 


Classification  and  extent. 


Extension,  remodeling,  and  reenforoing  (September  to  November,  1898) : 
Earth  work— excavating  11,862  oubio  yarda  of  earth,  as  follows : 
By  hydraulic  grader— 

1, 855  cubic  yards  making  fill  back  of  00>foot  extension. 
7, 072  cubic  yards  grading  original  structure. 


8,927  cubic  yards  removed 

By  slip  scrapers  and  shovela— 

300  cubic  yards  firom  lower  end  of  sloping  berm. 
1, 250  cubic  yards  removed  in  forming  unpaved  slope. 
700  cubic  yards  earth  wasted  from  ground  back  of  structure,  left 

there  firom  previous  fiscal  year. 
185  cubic  yards  moved  in  clearing  l>enn  outside  post  circle. 


%  436  cubic  yarda  moved  by  slip  sorapert  and  shovela  . 


Total  cost  of  moving  11,862  cubic  yards • 

Clearing  drift:  Labor 

Reenforcing  outer  wall,  paving  berms  and  slopes,  and  making  90-foot  extension: 

749. 81  cubic  yards  stone  expended  in  reenforoing  outer  wall. 
1, 004       cubic  yards  expended  in  paving  berms  and  slopes. 

360       cubic  yards  expended  in  making  90-foot  extension. 

%  118. 81  cubio  yards  stone,  total  expended. 

871  cubic  yards  stone  recovered  from  old  structure  (labor  oost) 

1 ,  242. 81  cubio  yards  stone  (new) 

Labor 


Total  . 


Total  cost  remodeling  and  reenforcing. . 

Groin  construction: 

Groin  A,  length  128  feet— 

80  cockle  burs,  at  $8.80 

94  fascines,  at  $4.81 

80  cords  brush,  at  $2.15 

11  cubic  yards  stone,  at  $1.47 


Total  oost  Groin  A 

Groin  B,  length  260  feet— 

00  cockle  burs,  at$8.80 

2  gabion  burs  (30  feet),  at  $68.44  . 
7  gabion  burs  (20  feet),  at  $55.07 . 

191  fascines,  at  $4.81 

48  oorda  brush,  at  $2.16 


item.        ^^^ 


$126.30 


B49.57 


■   $m.r 

60.88  ;        ^^ 


84.81 

1«567.82 

628.12 


704.00 

452.14 

64.60 

16.17 


792.00 
136.88 
885.49 
9ia71 
106.86 


2,8110' 


l,«i» 
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Exhibit  Q. — Elements  of  work  and  cost  in  detail  of  remodeling,  extendingy  ete.y  Bankhead 
6  F,  ffowarde  Bend  Reach,  from  September,  1898,  to  June,  1899— Coutmned, 


ClMMiflcation  and  extent. 

Cost  in 
Item. 

Total 

Groio  oonstrnctlon— Continned. 

Groin  B,  length  260  feet-Continued. 

lOcobio  yard*  stone,  at  $1.47 

$14.70 
32.95 

Labor,  piaoing  stone  and  brnsh 

Total  ooet  Groin  B 

$2,386.08 

Groin  C,  length  234  feet- 

81  cockle  burs,  at  $8.80 

712.80 
479.06 

333.25 

31.88 

7.00 

224.65 

154.35 

3.00 

26.31 

7  gabion  bnrs  (30  feet),  at  $68.44 

Wearins  mattress  280  linear  feet- 

Bmsh  156  cords,  at  $2. 15 

Strand,  1-inch,  850  pounds,  at  $8.76 

Subeistanoel ' t '....'. 

Labor 

Ballasting  mattress— stone,  105  oobio  yards,  at  $1.47 

Sabsistence '- T \ 

Labor 

Total  cost  of  Groin  C 

1  972  82 

GrahiKo.l,  length  be^nd  outer  vail,  127  feet;  length  inside  post  circle.  67  feet— 

79.20 
479.08 
440.56 

7  gabion  burs  (30  feet),  at  $68.44 

Sgabion  burs  (20  feet),  at  $55.07 

Total  ooet  of  Groin  No.  1 

908.84 

Groin  No.  2,  length  120  feet^ 

8gabionbur«  (80  feet),  at  $68.44 

547.52 
440.56 

Sgabionburs  (20  feet),  at $55.07 

Total  coat  Groin  No.  2 

088.08 

Connecting  groin,  length  40  feet- 

10  oocUe  bars,  at  $8.80 

88.00 
68.44 

1  gabion  burs  (30  feet),  at$68.44 

Total  cost  of  oonnecting  groin  - 

156.44 

Grohi  on  Badial  No. 6;  lengt£ 42  feet:      . 

25  fascines,  at  $4.81 

120.25 
30.10 
30.87 
21.63 

14  cords  brush,  at  $2.16 

21  cubic  yards  rock,  at  $1.47 

Labor, placing  brush  and  stone ^ 

Total  cost  of  groin  on  Radial  No.  6 

202.85 

Total  cost  of  groin  construetion 

7,941.42 

19.08 

.88 

12.18 

Cnutractfaiff  and  sinking  103^ linear  feet  abatis: 
Pileworl- 

Piling,  240  linear  feet,  at  $0.0792 

Coal.  8  bushels,  at  11  cents 

Labor .* 

82.00 

Lumber.  1,731  feet  B.M..  at  $17  per  M 

29.48 

25.80 

6.82 

4.00 

64.63 

Brush,  12  cords,  at  $2.15 

8,b£te?f!l!^.':?:!!;::::;:::::::::::;::;: - ••■• 

Labor '..  ".'  ". 

130.68 

Itallasting  and  sinking  stone,  15  cubic  yards,  at  $1.47 

22.05 
10.31 

Labor 

32.36 

Total  cost  abatis  construction 

195. 13 

20.33 
5.16 
2.00 

47.56 

Con^tnicting  1  row  curtain  above  Groin  C: 
Bracing- 
Lumber,  native,  1,196  feet  B.M.,  at  $17 

Clips  and  nails 

Hnbsistence 

Labor x, .',.'..,..'.  /.'. .*'" 

75  06 

PUework: 

Piling,  640  linear  feet,  at  $0.0792 

50.60 
1.76 
9.94 

15.05 
8.63 

Coal,  16  bushels,  at  11  cent« 

Labor. 

Screening  brush,  7  cords,  at  $2.15 

62.89 

Labor 

23  68 

Total  cost  construction  1  row  curtain 

161. 12 
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Exhibit  C^,— 'Elements  of  work  amd  eo$i  in  detail  of  remodeling,  extending,  etc.,  Bamk 
6  F,  Howarde  Bend  Beach,  from  September,  1898,  to  June,  1899— Continued. 


ClMflifloation  ftnd  extent. 


Cost  in 
item. 


Td 


Beetoring  and  pftTing  upper  slope: 
Stone, 01  onbic  yards,  at  $1.47  ... 


Labor. 


$ltt.77 
104.25 


L5C 


Total  cost  of  restoring  and  paving  npper  slope 

1 624  cobio  yards  of  eartn  tnm  bMikbead,  labor . 


BemoringC 

Total  coat  of  remodeling,  extending,  etc,  April  to  Jane,  1899. . 
Grand  total 


06.50 


nlcf 


Exhibit  E. 


Element  of  work  and  coet  im  detail  of  6,460  linear  feet  of  reeeiment  in  Pelioan  Bemd  dn^h* 


tkefieoal  year  ending  June  SO,  1899. 


Claaslfloatlon  and  extent. 


Coat  in 
item. 


T«4 


Procnring  8,884.6  cords  brosb,  at  $1.SS87  -|-  per  cord  loaded  on  barges !  $6, 173. 90 

Towsge  topointof  expenditure |       616.89 


Total  cost  delivered  on  work,  at  $1.7106  + per  oord i $5,1 

Procoring  13,646.04  oabio  yards  stone  ballast  by  contract: 

6,566.86  oabio  yards  loaded  on  barges  at  quarry  landing 8,848.56 

Towage  to  pom t  of  expenditure 628. 80 

7,960.28  onbic  yards  loaded  on  oars  near  work :    5,7iai7 

I«abor  and  subslBtence,  bauling  to  point  of  expenditure '    2,474.03 


Total  cost  delivered  on  work,  at  $0.98428  per  onbic  yard 

Grading  bank,  6,450  linear  feet,  containing  24,834  cubic  yards  of  eartb : 

Supplies 

Subsistence 

Labor 


Total  cost,  at  $0.02674  per  onbic  yard 

Constmotion  and  anchorage  of  mattress,  6,825  linear  feet,  or  629,924  square  feet : 

finch  strand,  51,390  pounds 
540  linear  feet  pine  piling  (deadmen) 

4,043  cable  dips 

Subsistence 

Labor,  weaving 


Total  coat,  at  $0.01123  per  square  foot 

Ballasting  mattress  and  banic,  13,616.66  onbic  yards: 


Subsistence. 
Labor.. 


Total  cost  of  ballasting,  at  $0  J4164  per  onbio  yard  . 
Preparatory  outfitting  of  plant 


Grand  total  coat  6,460  linear  feet  of  revetment,  at  $4.6784  par  linear  foot. 


!«•« 


101.50  t 

118.29 

406.56 


y::i= 


1.830.58 

327.95 

280.41 

1,288.40 

3,355.56 


620.50 
2,600.76 


96.76 


_f_ 


»,l 


Appendix  H. 

annual  rbport  on  the  osagb  rivbr,  by  mr.  p.  b.  maltby,  assistant  kkg» 

Missouri  Rivbr  Commission, 
Oeage  City,  Mo.,  June  SS,  IS 

Captain  :  I  have  the  honor  to  snbmit  the  following  report  of  oporations  oi 
Osage  River  for  the  iisoal  year  ending  Jane  30,  1899: 

The  work  for  several  years  past  has  been  almost  excloslvely  confined  to  the 
stmction  of  Lock  and  Dam  No.  1.  Owing  to  a  lack  of  appropriations,  no  a 
work  has  been  done  since  dosing  down  in  November,  1897,  at  which  time  the 
walls  were  about  75  per  cent  completed.  For  the  details  of  this  work  referen 
had  to  the  Report  of  the  Chief  of  Engineers  for  1898.  At  the  beginning  of  the 
the  only  force  euployed  was  a  watchman  caring  for  the  plant  at  tne  lock  and  m' 
employed  in  the  St.  Lonis  office  in  drawing  details  for  the  dam.    On  Jaly  34,  l 
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MISSOURI  RIVER  C<JMMI8SI()X,  HUNTSDALK  REACH.  Plate  XXIV. 


iBATTIS  B.     FROM   LEFT  BANK.   LOOKING  TOWARD   RIVER.     STAGE   1.4  FEET  ABOVE  S.   L  W. 
VIEW  TAKEN    DECEMBER  29.  1898. 

MISSOITRI  RIVKR  f'OMMTSSIOX    (il.ASdOW  RKA(?FT  Pi  atf    ^XV 


Bank   head   2  C.     view   from    shore    just  above    structure   LOOKING   DOWNSTREAM. 
BANK    HEAD   WAS  COMPLETED    NOVEMBER    I4,   1898.     STAGE    14  FLET   ABOVE  S    L    W. 
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BANK   HEAD    \  B.   AFTER   REMODELING  AND/  TAKEN    NOVEMBER  6.  1898. 
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BANK   HEAD  6  C.     LOOKI 


29,  1898. 
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BANK    HEAD  6  C.     FROM    POINT  JUST  ABON^^n    NOVEMBER   10,  1898. 
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BANK   HEAD  6  C.     FROM    POINT  JUST   BELOW  l'^  TAKEN    NOVEMBER   10.  1898. 
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MISSOURI  RIVER  C'03IMISSI0X,  HOWARDS  BEND  REACH.  PlaTE  XLI. 


A  GABION.    lOi   FEET    IN    DIAMETER    BY  30  FEET  LONG.    IN     PROCESS    OF  CONSTRUCTION. 
VIEW  TAKEN   APRIL  29,  1899. 

MISSOURI  RIVER  COMMISSION,  GLASGOW  REACH.  PLATE  XLI  I. 


GABIONS  AND   BURRS,   READY   FOR   USE   IN   GROIN   CONSTRUCTION.     VIEW  TAKEN 

APRIL   19,  1899  ^^ 
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31ISSOURI  RIVER  COMMISSION,  (JLAS(iOW  REACH.  PLATE  XLIII. 


3ROIN   CONSTRUCTION.     LAUNCHING  A  GABION    IN   GROlN    NO.  2,   BANK   HEAD   5  C. 
VIEW   TAKEN   APRIL   24.  1899. 

MISSOURI  RIVER  COMMISSION,  HOWARDS  BEND  REACH  PLATE  XLIV. 


V 


jROIN    CONSTRUCTION.    BANK    HEAD   6  F.      LAUNCHING    A    GABION     IN     GROIN    B.    107    FEET 
OUT     FROM     POST    CIRCLE.      STAGE     146   FEET    ABOVE    S.     L.    V^.     VIEV^    TAKEN     APRIL    29. 
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MISSOURI  RIVER  COMMISSION,  HOWARDS  BEND  REACH.  PLATE  XLVI. 


^^^^  HEAD  6F.  VIEW  FROM  POINT  ON  BANK  230  FEET  ABOVE  LINE  OF  ABATTIS,  LOOK- 
NG  DOWNSTREAM.  THE  DRIFT  IN  FOREGROUND  RESTS  AGAINST  ANCHOR  PILES  OF 
ABATTIS.     STAGE   12.15   FEET  ABOVE  S.   L.  W.     VIEW  TAKEN  JUNE  18,  1899.  ^-^  t 
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was  transferred  to  work  under  the  Mississippi  River  CommisHion,  where  I  remained 
till  May  16,  1899,  when  I  resumed  my  poHition  in  charge  of  the  work  here. 

The  river  and  harbor  bill  of  March  3,  1899,  contains  an  item  a])propriating  $25,000 
for  continuing  the  improvement  of  the  Osage  River;  also  authorizing  the  Secretary 
of  War  to  enter  into  a  contract  for  the  completion  of  Lock  and  Dam  No.  1,  the 
amoont  of  the  contract  not  to  exceed  $146,000.     . 

In  accordance  witH  the  above  provision,  bids  for  the  work  were  called  for,  and 
opened  May  6,  1899.  A  contract  was  entered  into  May  16,  1899,  with  the  lowest 
bidders,  James  S.  Pollard  acnd  JoHeph  D,  Wallace,  of  Champaign,  111. 

The  contractors  started  a  small  force  at  work  at  the  lock  about  June  1,  and  the 
force  has  gradually  increased  till  at  the  end  of  the  year  a  force  of  25  to  30  men  are 
eoi  ployed. 

The  temporary  buildings  have  been  repaired  and  extended,  machinery  overhauled, 
and  a  considerable  amount  of  excavation  done  for  the  abutment  at  the  south  end  of 
the  dam.  I  am  informed  that  subcontracts  for  the  iron,  cement,  piles,  and  a  portion 
of  the  Inmber  required  have  been  let,  and  the  delivery  of  the  material  will  begin 
very  soon.  The  subcontract  for  the  ironwork  has  been  entered  into  with  the  Ken- 
wood Bridge  Company  of  Chicago.  An  iuHpection  was  made  of  their  facilities  for 
doing  the  work  on  June  9,  and  a  unmber  of  samples  of  steel  of  sizes  to  be  used  were 
procured  from  their  stock  yard.  Tests  were  made  of  these  samples  and  the  material 
found  to  be  of  a  superior  quality  and  entirely  satinfactory, 

Detail  plans  for  tne  lock  gates,  emptving  and  tilling  valves,  maneuvering  gear  for 
the  gates,  and  plans  for  the  dam,  with  all  controlling  mechanism,  have  been  made  and 
checkeil  over,  and  requisitions  made  for  such  idaterial  aa  is  to  be  furnished  by  the 
Government. 

Very  respectfully,  your  obedient  servant, 

F.  B.  Maltby,  Assistant  Engineer, 

Capt.' Hiram  M.  Chittknden, 

Carps  of  Engineers,  U.  S,  A,, 

Seortiary  Missouri  River  Commiseum 


Appendix  I. 

annual  report  on  the  oasconadk  rivbb,  bt  hb.  f.  b.  maltbt,  assistant 

enginseb. 

Missouri  Riveb  Commissv>n, 

Osage  City,  Mo.,  June  22, 1899, 
Captain:  I  have  the  honor  to  submit  the  following  report  of  operations  on  the 
Gasconade  River  for  the  year  ending  June  30, 1899; 

Owing  to  a  lack  of  appVojiriation  no  work  of  improvement  has  been  done  by  the 
Government  on  the  river  since  the  summer  of  1896.  (See  Report  of  1897.)  The  river 
and  harbor  act  of  March  3, 1899,  contained  the  item,  "Improving  Gasconade  River, 
Missouri :  Continuing  improvement,  $15,000.'^ 

Supervision  of  the  improvement  contemplated  was  placed  under  my  direction  by 
you  on  May  17, 1899. 

Mr.  S.  F.  Crecelius,  assistant  engineer,  was  placed  in  direct  charge  on  May  22, 
1899,  on  his  resuming  his  position  with  the  Missouri  River  Commission  after  being 
mastered  out  of  the  Un^d  States  Army  aa  captain  of  the  Third  Regiment  of  Vol- 
unteer Engineers.  Since  assuming  charge  of  the  work  several  interviews  have 
been  had  with  the  steamboat  men  interested  in  the  navigation  of  the  river,  to  ascer- 
tain their  wishes  as  to  the  work  to  be  done.  An  examination  has  been  made  of  the 
river  from  its  mouth  to  the  head  of  Priors  Bend.  A  project  for  the  season's  work, 
with  an  estimate  of  cost,  has  been  prepared,  and  it  is  hoped  that  it  will  be  possible 
to  begin  operations  early  in  the  coming  month. 
Very  respectfully,  your  obedient  servant, 

F.  B.  MaltbY|  Assistant  Engineer. 
Capt.  H.  M.  Chittenden, 

Corps  of  Engineers,  U.  S,  A,, 

Secretary  Missouri  Biver  CommissUm. 
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AHmAL  REPORT  OF  THE  CALIFORNIA  DJSBRIS  COMMISSION  FOR  THE  . 

fiscal  year  ending  june  30,  1899. 

Oalipobnia  D:6bbis  Commission, 

San  FrancisoOy  CaLj  July  i,  1899. 
Oenebal  :  The  California  Debris  Commission  has  the  honor  to  submit 
the  following  annual  report  for  the  fiscal  year  ending  June  30, 1899. 
Previoas  reports  of  the  Commission  may  be  found  as  follows: 

1894,  Report  of  Chief  of  Eogineera,  U.  S.  A.,  pp.  3169  to  3177. 

1895,  Report  of  Chief  of  Engineers,  U.  S.  A.,  pp.  4049  to  4075. 

1896,  Report  of  Chief  of  Engineers,  U.  S.  A.,  pp.  3861  to  3874. 

1897,  Report  of  Chief  of  Engineers,  U.  S.  A.,  pp.  3961  to  3980. 

1898,  Report  of  Chief  of  Engineers,  U.  8.  A.,  pp.  3549  to  3569. 

The  Commission  was  created  by  act  of  Congress  approved  March  1, 
1893.  During  the  past  year  its  members  have  been  the  following  officers 
of  the  Corps  of  Engineers,  viz:  Col.  Chas.  R.  Suter,  trom  July  1  to 
November  1,  1898;  Col.  S.  M.  Mansdeld,  from  November  1, 1898,  to 
June  30, 1899;  Maj.  W.  H.  Heuer  and  Lieut  Herbert  Deakyne  for  the 
entire  year.  Col.  Suter  was" president  of  the  Commission  to  November 
1,1898,  and  Col.  Mansfield  was  president  from  November  14,  1898. 
Lieut  Deakyne  was  secretary  for  the  entire  year. 

The  State  D^^bris  Commissioner,  the  Hon.  John  F.  Kidder,  has  been 
present  at  most  of  the  sessions  of  the  commission  held  during  the  year. 

Mr.  Hubert  Vischer,  civil  engineer,  has  been  in  the  employ  of  the  com- 
inission  throughout  the  year,  inspecting  the  operations  of  mines  work- 
ing under  permits  from  the  commission,  looking  after  illegal  mining  in 
the  district  under  the  commission's  jurisdiction,  and  conducting  the 
investigation  of  a  site  for  a  restraining  dam  in  the  Yuba  River. 

The  jurisdictiofi  of  the  commission  extends  to  hydraulic  mining  in 
that  portion  of  the  State  of  California  drained  by  the  Sacramento  and 
San  Joaquin  River  systems. 

The  duties  of  the  commission  may  be  briefly  stated  to  be:  First,  the 
prevention  of  such  hydraulic  mining  as  may  be  deemed  injurious  to 
the  navigable  waters  within  the  commission's  jurisdiction,  permitting, 
^der  proper  regulation,  such  mining  in  cases  where  it  can  be  carried 
on  without  such  injury;  second,  to  mature  general  plans  for  the  improve- 
njent  of  the  rivers  whose  navigability  has  been  injured  by  hydraulic 
mining,  and,  if  practicable,  to  devise  general  methods  whereby  such 
mining  may  be  carried  on  without  damage  to  the  navigable  waters. 

PBEVENTION  OP  ILLEGAL  MININa. 

In  accordance  with  the  opinion  of  the  Attorney-General  of  the  United 
States  (Appendix  A,  House  Ex.  Doc.  No.  11,  Fifty-third  Congress,  third 
^es^ion),  the  commission  has,  since  the  date  of  its  last  annual  report 
(<Ialy  ly  1898),  called  the  attention  of  the  owners  and  operators  of  six 
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mines,  wbich  were  being  worked  illegally,  to  tbe  reqaireinents  of  the 
law  and  tbe  duties  of  tbe  commission  in  tbe  matter.  Tbese  mines  are 
all  small,  and,  so  far  as  known,  ba\  e  been  closed. 

On  June  8, 1807,  tbe  commission  received  notice  from  tbe  United 
States  district  attorney  tbat  tbe  injunction  suit  requested  by  the  com- 
mission on  December  4,  1894,  against  tbe  Nortb  Bloomfield  Mining 
Company,  bad  been  decided  by  Judge  Ross,  of  tbe  United  States  circuit 
court,  in  favor  of  tbe  United  States,  and  tbat  tbe  injunction  bad  been 
issued.  On  June  22, 181)7,  tbe  commission  was  informed  tbat  an  appeal 
bad  been  taken  by  tbe  Nortb  Bloomfield  Mining  Company  and  that 
tbeir  motion  to  vacate  tbe  injunction  pending  tbe  appeal  bad  been 
granted.  No  furtber  official  information  concerning  tbe  case  lias  been 
received,  but  a  report  was  publisbed^more  tban  a  year  ago  by  tbe  news- 
papers, stating  tbat  Ibe  appeal  bad  been  decided  in  favor  of  tbe  United 
States. 

APPLICATIONS  AND  PERMITS. 

Tbe  commission  bas,  since  it  organized,  received  430  applications  to 
mine;  338  permits  bave  been  granted.  A  table  sbowing  a  synopsis 
of  tbe  applications  received  and  tbe  action  taken  is  api>ended  and 
marked  A. 

Tbirteen  permits  bave  been  canceled  and  31  permits  bave  been  at 
difi'erent  times  temporarily  suspended,  generally  on  account  of  the 
neglect  of  tbe  owners  to  comi>ly  witb  instructions  concerning  the 
impounding  works,  or  from  accidents  to  tbose  works, 

No  considerable  failure  of  impounding  barriers  bas  come  to  tbe  notice 
of  tbe  commission  during  tbe  year. 

Tbe  total  amount  of  material  mined  under  permits  during  the  year  is 
estimated  at  638,409  cubic  yards.  Tbe  available  storage  provided  at 
present  and  partially  or  wbolly  comx>leted  for  future  operations  is  esti- 
mated at  7,r)(H),(H)()  cubic  yards. 

Tbe  recjuircment^  in  respect  to  storage  of  detritus  exacted  by  the 
commission  during  tbe  past  year  bave  been  tbe  same  as  tbose  during 
tbe  previous  year. 

No  dam  for  impounding  detritus  in  tbe  larger  streams  bas  as  yet 
been  autborized  by  tbe  commission.  Tbe  investigation  of  a  site  for 
sucb  a  dam  is  being  made  in  tbe  Yuba  River.  The  services  of  the 
assistant  engineer  employed  by  tbe  commission  bave  been  devoted 
during  a  large  part  of  tbe  past  two  years  to  tbe  collection  of  data  on 
tbe  Yuba  Kiver.  Tbe  records  of  previous  investigations  have  been 
studied  and  a  large  amount  of  field  work  bas  been  done.  A  careful 
survey  of  tbe  canyon  known  as  the  Narrows  of  the  Yuba  River  was 
made.  Borings  were  made  with  great  difficulty  to  determine  tbe  depth 
of  tbe  gravel  deposits  in  tbe  river  at  this  place.  Investigations  bave 
been  made  in  tbe  lower  part  of  tbe  river,  between  tbe  Narrows  and  the 
city  of  Marysville,  and  in  tbe  country  ixdjacent  to  the  river,  in  order 
tbat  before  proceeding  to  mature  final  plans  the  commission  might 
possess  full  information  on  tbe  subje(!r. 

The  conunission  expects  to  submit  a  special  report  of  its  investiga- 
tions and  i)Ians  as  soon  as  they  are  completed. 

IMI'ROVEMENT   OF  BIVBES. 

The  duty  of  devising  plans  for  tbe  improvement  of  tbe  rivers  con- 
cerned devolves  upon  tbe  commission  by  section  4  of  the  act.  A  board 
bas  since  been  appointed,  in   accordance  witb  the  act  of  Congress 
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approved  Jane  3, 1896,  and  charged  with  the  duty  of  preparing  plans 
for  the  improvement  of  Sacramento  and  Feather  rivers. 

The  act  of  Congress  approved  June  3, 1896,  also  appropriated  $250,000 
for  the  construction  of  restraining  barriers  for  the  protection  of  the 
Sacramento  and  Feather  rivers,  and  provided  tliat  the  Treasnror  of 
the  United  States  should  be  authorized  to  receive  from  the  State  of 
California  any  and  all  sums  appropriated  or  to  be  appropriated  by  the 
State  for  the  same  purpose,  such  sums  to  be  expended  with  the  Federal 
appropriation. 

The  legislature  of  the  State  of  California  on  March  17, 1897,  passed 
an  act  appropriating  $250,000  to  be  used  in  conjunction  with  the  above 
appropriation  of  the  United  States.  Owing  to  legal  obstacles  in  the 
way  of  payment  of  any  money  by  the  State  treasurer  of  California  to 
the  Treasurer  of  the  United  States,  this  money  can  not  be  received  by 
the  Treasurer  of  the  United  States,  but  must  be  paid  from  time  to  time 
by  the  State  officers  to  some  person  or  persons  designated  by  the  Cali- 
fornia Debris  Commission,  presumably  to  the  person  or  persons  who 
have  actually  performed  work  on  restraining  barriers.  The  sundry 
civil  bill  approved  July  1,  1898,  contains  a  provision  that  will  render 
this  money  of  the  State  of  California  available. 

Money  statement. 

Jaly  1, 1898,  amonnt  appropriated  by  act  of  July  1,  1898,  for  "  Expenses 

of  California  Di^bris  OonimiHsion,  1899" $15,000.00 

Amount  expended  during  the  fiscal  year  ending  J une  30,  1899 10,  745. 99 

Amount  unexpended  on  June  30, 1899 4,254.01 

Outetiuding  liabilities 1,076.30 

Balance  (revertied  to  Treasury) 3,177.71 

July  1, 1899,  amount  appropriated  by  act  of  March  3,  1899,  for  "Expenses 
of  California  Debris  Commission,  1900" 15,000.00 

Amonnt  estimated  to  be  necessary  for  expenses  of  California  D<5bris  Com- 
mission for  the  fiscal  year  ending  June  30, 1901 15, 000. 00 

Bespectftdly  Bubmitted. 

S.  M.  Mansfield, 

Colonel^  Corps  of  Engineers. 
W.  H.  Heuer, 

Major ^  Corps  of  Engineers. 
Herbert  Deakynb, 
First  Lieutf  Corps  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers f  U.  8.  A» 
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ESTABLISHMENT  OP  HARBOR  LINES  IN  HONOLULU  HARBOR,  HAWAIIAN 

ISLANDS. 

Treasury  Department, 
Office  of  the  Coast  and  Geodetic  Survey, 

Washington^  D.  0.,  February  ^,  1899. 
Dear  Sir  :  I  have  the  honor  to  inclose  herewith  copy  of  a  letter  just 
received  from  Mr.  William  A.  Kinney,  attorney  for  the  Oaha  Railroad 
and  Land  Company.  This  company  is  anxious  tbat  steps  should  be 
taken  toward  the  fixing  of  a  definite  harbor  line  in  the  harbor  of  Hono- 
lola,  in  order  that  it  may  proceed  with  contemplated  improvements. 
Any  great  delay  in  settling  this  question  would  apparently  work  a 
hardship  to  these  people.  As  the  question  of  the  improvement  of  har- 
bors is  not  a  part  of  the  work  of  this  Bureau  but  is  under  the  direction 
of  the  Chief  of  Engineers,  the  inquiry  is  respectfully  referred  to  you, 
with  the  request  that  you  will  give  Mr.  Kinney  such  definite  answer  as 
may  be  possible.  I  shall  be  glad  to  transmit  your  reply  to  him  if  sent 
to  this  office. 

Eespectfhlly,  yours,  Henry  S.  Pritchett, 

Superintendent. 
Brig.  Gen,  John  M.  Wilson, 

Chief  of  Engineers^  TJ.  S.  A. 

[First  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
February  6, 1899. 

Respectfully  submitted  to  the  Secretary  of  War. 

This  is  a  request  for  the  establishment  of  harbor  lines  in  the  harbor 
of  Honolulu,  Hawaiian  Islands. 

These  islands  were  annexed  to  the  United  States  by  joint  resolution 
approved  July  7, 1898.  This  resolution  provides,  inter  alia,  that  until 
Congress  shall  provide  for  the  government  of  the  islands  all  the  civil, 
judicial,  and  military  powers  exercised  by  the  officers  of  the  existing 
government  in  said  islands  shall  be  vested  in  such  person  or  persons 
as  the  President  of  the  United  States  shall  direct;  and  further,  that 
the  municipal  legislation  of  the  islands,  not  inconsistent  with  the  joint 
resolution,  nor  contrary  to  the  Constitution  of  the  United  States,  shall 
remain  in  force  until  the  Congress  of  the  United  States  shall  otherwise 
determine. 

Under  the  terms  of  the  resolution  a  Commission  was  appointed  by 
the  President  to  recommend  to  Congress  such  legislation  concerning 
the  islands  as  they  shall  deem  proper. 

So  for  as  known.  Congress  has  made  no  provision  for  the  govern- 
ment of  the  islands  and  has  enacted  no  legislation  concerning  them  as 
contemplated  by  the  joint  resolution.  I  am  of  the  opinion,  therefore, 
that  the  time  has  not  arrived  for  the  War  Department  to  nnaertake  the 
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establishment  of  harbor  lines  in  this  important  harbor.  If,  h( 
the  opinion  of  the  Secretary  of  War  the  establishment  of  ha 
in  Honolnlu  is  permissible  under  present  conditionsof  law,an(] 
which  shonid  have  immediate  consideration,  it  is  suggested 
consideration  can  be  secured  by  the  appointment  of  a  Boar 
from  the  oflicers  of  the  Third  Battalion  of  the  Second  ] 
United  States  Volnnteer  Engineers,  now  stationed  in  Honoli 
the  command  of  Maj.  W.  C  Langfitt,  United  States  Voluute< 
battalion  is  not  under  the  orders  of  the  Chief  of  Engineers,  1 
commanding  general  Department  of  California. 

John  M.  Wils 
Brig.  Qen.y  Chief  of  Engineei 

U.t 

[Third  indonement.] 

War  Department, 
Judge- Ad vocate-Genebal's  Offi 
Washington^  D.  C,  February  J 
Eespectfnlly  returned  to  the  Secretary  of  War. 
It  is  understood  that  the  legal  question  raised  in  within  co 
tion  is  whether  the  Secretary  of  War  has  authority,  undej 
laws,  to  cause  harbor  lines  to  be  established  in  the  harbor  of 
Hawaiian  Islands. 

Under  joint  resolution  of  July  7, 1898,  the  Hawaiian  Islani 
*'  a  part  of  the  territory  of  the  United  States  and  subject  to 
eign  dominion  thereof; "  and  there  is  no  provision  in  the  resol 
the  laws  of  the  United  States  with  respect  to  harbor  lin 
were  intended  to  operate  throughout  the  United  States,  si 
apply  to  these  islands,  as  there  is  with  respect  to  the  law 
to  public  lands,  the  laws  relative  to  customs,  etc.  I  am  o 
therefore,  that  if  it  is  made  manifest  to  the  Secretary  of  Wa 
establishment  of  harbor  lines  is  essential  to  the  preservatioi 
tection  of  the  harbor  of  Honolulu,  he  may  cause  them  to  be  et 
under  section  12  of  the  river  and  harbor  act  of  September 
(26  Stat.  L.,  455.) 

G.  N.  Lieb] 
Judge- A  dvocate-  i 

[Fonrtb  indorsement.] 

War  Department,  March 
Respectfully  referred  to  the  Adjutant-General  to  have  a  B 
vened  in  accordance  with  the  suggestion  of  the  Chief  of  Eng 
By  order  of  the  Secretary  of  War: 

John  Tweedalb,  Chiej 

[Fifth  indorsement.] 

Headquarters  op  the  Army, 
Adjutant-General's  Offh 
March  1' 
Respectfully  referred  to  the  commanding  general  Departmer 
fornia,  San  Francisco,  Cal.,  who  will  convene  a  Board  of  0 
Honolulu,  in  accordance  with  suggestion  of  the  Chief  of  Bn^ 
first  indorsement  hereon. 
By  command  of  Major-Gener^,!  Miles: 

W.  H.  Oarti 
Assistant  Adjutant- C 
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[Sixth  indorsement.] 

Headquarters  Department  of  California, 

San  FranciscOj  Gal.y  March  23^  1899. 
Respectfully  referred  to  Maj.  William  0.  Langfttt,  Second  U.  S.  Vol- 
unteer Engineers,  Houolalu,  Hawaiian  Islands,  for  the  information  of 
tlie  Board  of  Officers  ai>pointed  by  paragraph  3,  Special  Orders,  No.  59, 
current  series,  from  these  headquarters,  and  of  which  he  is  the  president. 
By  command  of  M^jor>Oeneral  Shaftcr : 

J.  B.  Baboock, 
Assistant  Adjutant- General. 

[Seventh  indorsement.] 

Honolulu  Harbor  Line  Board, 
Honolulu^  Hawaiian  Islands^  April  15^  1899. 
Bespectfally  retnrned  to  the  assistant  adjutant-general,  Department 
of  Oahfomia,  inviting  attention  to  the  report  of  the  Board,  dated  April 
15,1899. 

W.  0.  Langfitt, 
Major  Second  U.  8.  Vol.  Engineers^  President  of  the  Board. 

[Eighth  indorsement.] 

Headquarters  Department  of  California, 

San  Francisco,  CaL,  May  2, 1899. 
Eespectfully  returned  to  the  Adjutant-General  of  the  Army,  inviting 
attention  to  the  inclosed  report  and  maps  ^  made  by  the  Board  of  Officers 
appointed  by  paragraph  3,  Special  Orders,  No.  59,  current  series,  from 
tiiese  headquarters. 

Witt.  R.  Shafter, 
Major-Oeneralj  Commanding. 

[Ninth  Indorsement.] 

Adjutant-General's  Office, 

Washington,  May  10, 1899. 
Eespectfully  returned  to  the  Secretary  of  War,  with  report  inclosed 
of  the  Board  convened  in  accordance  with  the  suggestions  of  the  Chief 
of  Engineers,  as  directed  in  the  fourth  indorsement  hereon. 

H.  O.  OoRBiN,  Adjutant-Oeneral. 

[Xlerenth  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
June  6,  1899. 
Respectfiilly  returned  to  the  Secretary  of  War. 
.  Application  having  been  made  for  the  establishment  of  harbor  lines 
in  the  harbor  of  Honolulu,  Hawaiian  Islands,  a  Board  of  Officers  was, 
by  direction  of  the  Secretary  of  War,  constituted  by  the  commanding 
general,  Department  of  California,  to  consider  and  report  on  the 
subject 

'The  report  of  the  Board,  dated  April  18, 1899,  is  herewith,  accom- 
panied by  a  tracing  on  which  is  delineated  the  liarbor  line  recommended 
by  the  Board  for  adoption  by  the  Secretary  of  War  under  the  pro- 
visions of  section  11  of  the  act  of  Congress  approved  March  3, 1899. 

1  Not  printed. 

Digitized  by  VjOOQIC 


3772   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  AR^! 

It  is  respectfally  suggested  that  before  takiug  definite  ac 
the  harbor  Hues  of  Honolulu,  a  copy  of  the  report  and  tracii 
mitted  to  the  present  authorities  of  Honolulu  for  an  exp 
opinion. 

These  lines  have  been  recommended  solely  with  a  view  t 
tei'tion  of  the  harbor  and  the  convenience  of  the  navigation 
but  it  is  proper  to  remark  that  the  harbor  lines  proposed  by  t 
and  shown  on  the  tracing,  do  not  appeiir  to  accord  in  all  res] 
the  wishes  and  views  of  the  local  authorities  of  Honolulu. 

John  M.  Wilson, 
Brig.  Qen.^  Chief  of  Engine 
U.& 

War  Department,  June  i 
The  hjirbor  lines  proposed  by  the  Board  are  approved  as  m 
the  within  description. 

G.  D.  Meiklejohn, 
Acting  Secretary 


MBMORAKDUM  OF  DESCRIPTION  TO    SUBSTITUTE    FOR   THE    ONE  IN   THE 

IHE  BOARD. 

E<i8t  side  of  harbor. — Bep:inniiig  at  the  northeast  corner  of  the  harbor, 
the  intersection  of  Kakauleki  and  King  streets  is  H.GS^  25' E.  360  fee 
which  the  intersection  of  the  south  line  of  King  street  and  the  east  lii 
street  is  N.t)2^  25"  E.355  feet,  thence  S.2^^  14'  VV.  to  the  NW.  corner  of 
wharf,  thence  S.  7°  15'  E.  to  the  NW.  conaer  of  the  Nnuann  street  whar 
21^  44'  E.  along  the  face  of  said  Nnuann  street  wharf,  passing  Brewer' 
feet  west  of  its  west  face  and  continuing  to  a  ]>oint  where  said  line  in 
west  line  or  wharf  front  of  what  is  known  as  the  Robinson  property,  tl 
14'  W.  along  the  wharf  line  of  said  Robinson  property  276  feet,  thence  S 
along  the  front  of  the  Oceanic  Steamship  Company's  wharf  to  a  point  15 
the  west  corner  of  said  line,  thence  S.  11°  35'  W.  along  the  front  line  c 
Island  Steam  Navigation  Company's  wharf  through  the  westerly  coi 
Kekannoa  wharf  to  a  point  20  feet  beyond  said  comer,  thence  S.  31°  17'  I 
225  feet  S.  6^  15'  E.  of  southerly  corner  of  the  Pacific  Mail  Steamship 
wharf,  thence  S.6<^  17'  E.60  feet,  thence  8.8°  55'  W.440  feet,  thence  S 
parallel  to  and  210  feet  distant  from  the  sea  waU  2,110  feet  to  a  point  oi 
contour,  thence  S.  7°  00'  E.  to  deep  water. 

West  »t<i6.— Beginning  at  the  same  starting  ^oint,  thence  S.89^  30'  W 
60  feet  distant  from  easterly  boundary  line  ot  the  Oahu  Railway  and 
pany;  this  60  feet  measured  in  a  direction  perpendicular  to  the  said  bor 
thence  in  a  southerly  direction  on  a  line  parallel  to  and  60  feet  from  1 
boundary  line  of  said  company's  property  to  a  point  where  this  paralle] 
sects  the  southerly  boundary  prolonged  to  the  westward;  thence  S. 71° 
feet  and  along  the  sonthorn  boundary  of  said  property  to  its  southc 
thence  following  approximately  the  (>  foot  contour  of  depth  as  follows:  i 
420  feet,  thence  S.  31°  00'  W.  320  feet,  thence  S.  13°  56'  VV.  535  feet,  thei 
W.  720  feet  to  the  extreme  easterly  point  of  the  Quarantine  wharf,  thenc 
E.  350  feet,  thence  S.  51°  30'  E.  620  feet,  thence  S.  22°  10'  E.  270  feet  to  a  p 
east  of  the  easterly  corner  of  the  light-house,  thence  S.  25°  45'  W.  190  : 
S.  41°  45'  W.  1,770  feet,  thence  S.  73°  00'  W.  to  deep  water. 


bepobt  of  board  of  engineers. 

Harbor  Line  Boa 

Honohihi^  Hawaiian  Inlands^  April  1 

Sir:   In  compliance  with  your  indorsement  of  March  3, 

Board  of  Officers  to  determine  and  recommend  harbor  lines  to 
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bed  in  the  harbor  of  Honolulu,  Hawaiian  Islands,  has  the  honor 
bmit  the  following  report: 

i  public  meeting  in  this  matter  was  given  April  14,  1899.  Th 
f  ting  had  been  advertised  in  the  public  press,  and  other  means  tak< 
bring  it  to  the  notice  of  all  interested  parties.  As  a  result,  the  mec 
f  was  largely  attended  by  representative  business  men  of  the  islan 
i  a  report  of  the  same  is  herewith  inclosed,  marked  ''Ap])endix  A, 
[n  accordance  with  various  reconimendations  made  by  parties  atten 
[  the  meeting,  and  a  letter  received  from  the  Honolulu  Chamber 
lumerce,  hereto  attached,  marked  ''  Appendix  E,"  and  careful  pe 
lal  investigation  of  the  lines  at  present  determining  the  harbor,  tl 
ard,  after  deliberation,  has  decided  to  recommend  a  harbor  line  i 
lows: 
•  •••••• 

Sifcompanying  this  report  is  a  tracing*  showing  the  proposed  line. 
Blespectfuliy  submitted. 

W.  O.  Langfitt, 
Major  J  Second  U.  8,  Volunteer  Engineers. 

Fred.  J.  H.  Kickon, 
Captainj  Second  U.  S.  Volunteer  Engineers. 

H.  A.  Springett, 
Captain^  Second  U.  S.  Volunteer  Engineers. 

!he  Assistant  Adjutant  General, 

Department  of  California, 

San  FranciscOj  Cat 


Appendix  B. 

lettbr  of  mr.  0.  h.  eluegel. 

Honolulu,  Hawaiian  Islands,  April  U,  1899, 

The  harbor  line  shown  on  the  accompanying  map  is  respectfol 

our  consideration. 

L*  Honolulu  is  small.    Its  limits,  as  defined  by  the  harbor  line,  shon 

d  asto  give  all  the  area  available  with  a  reasonable  expenditure 

^ive  the  opportunity  for  constructing  convenient  slips  and  wharvt 

18  and  requirements  are  met  by  the  plan  submitted. 

b  wharf  sliould  extend  over  this  line  into  the  harbor. 

the  north  end  of  the  harbor  should  be  wide  enough  for  convenient 

while  others  are  lying  at  both  wharveS;  and  for  an  anchorage  I 

slips  which  the  Oahu  Railway  and  Land  Company  proposes  to  co 

n  on  the  map. 

ity  arises  for  more  wharves  and  slips,  they  may  be  constructed  aloi 

'  the  harbor. 

'  the  frontage  from  the  railway  wharf  to  the  light-honse  is  3,000  fe4 

)y  300  feet  and  wharves  80  by  300  feet,  30  berths  of  300  feet  each, 

harfage  of  9,000  feet,  can  be  provided,  not  counting  the  ends  of  t 

submitted.  C.  H.  Kluegel, 

Chief  Engineer  Oahu  Bailway  and  Land  Company. 
>  the  Board  of  Officers  Appointed  to  Report  on 

Harbor  Lines  for  Honolulu  Harbob. 

^  Not  printed* 
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LBTTKB  OF  MB«  F.  M.  HATOH. 

Honolulu,  April 
OBNTLBHSif :  On  behftlf  of  the  Oaha  Railway  and  Land  Company  I  beg 
the  following  views: 

First— -TiuH  company  does  not  pnt  itself  in  opposition  to  any  of  the  ] 
gested  by  the  Hawaiian  government  respecting  the  harbor  line  or  the 
wharves  or  to  any  portion  of  the  suggestions  made  by  the  minister  of  th< 
other  than  the  widtii  of  the  space  to  be  left  for  harbor  purposes  at  the  mo 
Nuuanu  Stream. 
Second— Ab  to  the  width  of  the  month  of  Nnuanu  Stream,  it  is  submitte 

(a)  Of  two  plauH  furnishiug  approximately  the  same  wharf  room  that  w 
Tides  the  greaCor  harbor  space  is  the  preferable. 

(b)  The  width  of  'SOO  feet  suggested  by  the  railroad  company  is  no  mo] 
nee<ied,  because  the  line  should  be  established  so  that  it  would  be  possible 
ships  as  follows :  It  should  be  made  possible  for  ships  moored  on  either  sii 
branch  of  the  harbor  to  receive  and  discharge  Areignt  simultaneonsly  from 
and  from  another  vessel  lying  on  the  other  side  of  the  ship  so  being  di 
This  is  a  condition  which  often  arises  in  Honoluln,  and  is  very  likely  to  be 
quent  in  the  future.  Thus  there  will  be  four  vessels  in  this  space.  The 
still  be  room  enough  left  between  the  two  inner  vessels  for  the  easy  passa^ 
vessels  np  and  down,  so  that  berths  could  be  shifted  without  disturbing  t 
which  were  being  loaded  and  discharged  as  aforesaid.  It  would  be  a  mlf 
this  central  space  were  made  so  narrow  as  to  render  the  towing  of  a  sqni 
vessel  through  it  difficult  or  danjrerons.  Every  foot  gained  would  be 
public  gain  for  the  benefit  of  navigation. 

Third — As  to  the  line  on  the  west  and  south  side,  it  is  submitted  that  < 
of  space  gained  would  be  a  public  benefit.    The  line  of  5  feet  depth  is  pre 
that  of  6  feet  depth.    The  line  of  4  feet  depth  would  be  better  still. 
Respectfully  submitted. 

F.M.H 
Far  the  (hihu  BaUway  and  Land  C 

TnX  BOABD  OF  C0MMISS10NSR8  ON  HaRBOR  LiNES 

FOR  THK  Harbor  of  Honolulu. 


Appendix  E. 

letter  of  mr.  jambs  gordon  spencer,  sbc r  start  honolulu  cba 

commerce. 

Honolulu  Chamber  of  Commbrcb, 

BonolulUj  Hawaiian  Islands,  April . 

Dear  Sir:  I  return  herewith  Hawaiian  government  blue-print  map  of 

Harbor^  kindly  loaned  to  the  Honolulu  Chamber  of  Commerce  for  refereuc 

I  am  instructed  by  the  chamber  to  send  you  the  following  resolution  pa 

meeting  to-day : 

VoUd,  That  the  chamber  still  approves  of  the  recommendation  of  its  < 
for  the  extension  of  the  Likelike,  Kinau,  Brewer,  Nuuan,  and  Sorenson  w 
relieve  the  present  congested  conditions,  and  it  is  further  recommended 
extensions  be  allowed  to  be  made  immediately  and  to  remain  until  other 
dations  are  provided. 

I  refer  yon  to  the  Hawaiian  government  map,  returned  herewith,  for  the 
exteusioiis  of  wharves. 
Yours,  very  truly^ 

Jas.  Gordon  Spenc 
Secretary  Honolulu  Chamber  of  d 
Msg.  William  C.  Langfitt, 

Honolulu^  Hawaiian  IslandB^ 
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SR  OV  MB.  W.  ▲•  KIKNET. 

The  Arlington, 
Wa9hingUm,  D.  C,  January  2S,  1899, 
18  the  attorney  of  the  Oaha  Railroad  and  Land  Com- 
.nd  Mark  P.  Robinson,  owners  in  fee  simple  and  les- 
Is  and  harbor  frontage  in  the  harbor  of  Honoliila, 
e  to  call  your  attention  officially  to  the  overcrowded 
iion,  and  the  imperative  necessity  of  immediate  harbor 
wharfage  safficient  to  move  the  present  sugar  crop, 
irements  of  commerce  at  that  port, 
suiting  in  the  permanent  block ini;  of  transportation, 
ecently  to  urgent  protests  to  the  local  government 
nerce  and  the  business  interests  of  the  islands.  For 
e  been  very  much  overcrowded  and  demurrage  has 
.  to  meet  this  condition  of  things  the  government 
tments  for  extensive  improvements  in  the  harbor  but 
,  largely  through  certain  litigation  pending  between 
government  which  the  government  diesired  out  of  the 
litigation  concerning  the  ownership  of  certain  of  the 

claimed  by  petitioners  has,  however,  been  unduly 
»ther,  until  conditions  have  become  intolerable, 
w  ready,  regardless  of  the  litigation  in  qaestion,  to 
the  harbor,  and  the  petitioners,  who  have  likewise 
in  question  from  making  new  wharves,  are  also  now 
00  upon  wharf  improvements.  But  conditions  have 
on,  and  the  local  government  no  longer  feels  justified 
Qe,  believing  this  should  be  left  to  the  National  Gov- 
irbor  line  is  an  absolute  prerequisite  to  the  improve- 
itioners. 
Drandum  of  the  improvements  contemplated  by  peti- 

local  government  as  filed  in  your  Department.  Of 
to  alteration,  depending  somewhat  upon  the  harbor 
»ut  in  any  event  the  improvements  contemplated  by 
3nditure  of  $250,000,  ana  probably  much  more, 
therefore  make  formal  request  that  a  permanent  har- 
molulu  Harbor  be  established  forthwith,  this  request 
lority  of  the  petitioners,  it  being  also  understood  that 
onld  be  relieved  to  have  the  harbor  line  in  question 


Wm.  a.  Kinney, 
ttomeyfor  B.  F,  DiUinghamf  Mark  P.  Bohinsan, 

Oahu  Railroad  and  Land  Company, 

.  Coast  and  Geodetic  Survey,  Washington,  D.  C, 

98  to  make  the  following  improvements  in  the  harbor 
le  " railroad  plan:" 

wharf,  say  50  feet  wide,  from  the  makai  side  of  the 
800  feet  long.     Directly  makai  of  Queen  street  wharf 

size  800  by  100.  The  last-named  wharf  would  be 
ting  it  with  the  northwest  end  of  Queen  street,  where 
ing  street.    These  two  wnarves  would  supply  2,400 

ships  of  the  largest  or  smallest  size,  at  a  total  cost  of 

system  of  parallel  wharves  and  slips  running  about 
i  Government  wharf.  This  plan  will  eventually  cre- 
ge  of  5,200  feet,  or  more  than  eight  times  as  much  as 

propose  to  make  the  following  improvemaji  \  i  in  the 

)t  a  wharf  commencing  at  the  Lime  Kiln  and  extend- 
ince  of  2,000  feet,  wharf  to  be  100  feet  wide.  Total 
0  linear  feet  of  wharf  room. 

shallow  tide  landH  between  the  whnrf  and  the  shore, 
rough  estimate,  about  150,000  cubic  yards  of  material. 
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WASHINGTON,  DISTRICT  OP  COLUMBIA. 


COL.  CHA8  J.  ALLEN,  CORPS  OF  ENGIITEERS, 
E,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1899, 
MENTS  RELATING  TO  TEE  WORKS. 

t  Bridge  across  I  2.  Memorial  bridge  across  Potomac  Riyer 
ashington,  Dis-  at  Washington,  District  of  Colam- 

I  bia. 


United  States  Enginebb  Oppiob, 

Washingtotij  D.  0.,  July  22^  1899. 
the  honor  to  forward  herewith    •     •     •    my 
br  ended  Jane  30, 1899,  for  memorial  bridge  and 
ict  Bridge,    •    •    •. 
ily,  your  obedient  servant, 

Ohas.  J.  Allen, 
Lieut.  Gol.^  Corps  of  Engineers. 
'..  Wilson, 
ef  of  EngineerSj  U.  8.  A, 


A  A  Ax. 


3DUCT  BRIDGE  ACROSS  THE  POTOMAC  RIVER  AT 
INGTON,  DISTKICT  of  COLUMBIA. 

June  8, 1896,  appropriated  as  follows : 

ridge:  For  recons traction  of  pier  nambered  four  of  the 
le  Potomac  River  at  Georgetown,  District  of  Colombia,  to 
ed,  sixty-tive  thousand  dollars. 

operations  following  that  appropriation  reference 
k>  Appendix  AAA,  Annual  Eeport  of  the  Ghief 
[seal  year  ended  June  30, 1898. 

E  FISCAL  YEAR  ENDING  JUNE  30,  1899. 

>,  public  advertisement  was  made  inviting  pro- 
le  pier.  At  the  opening  of  the  proposals  on  April 
)re  received,  an  abstract  of  which  is  appended  to 
tract  was  awarded  to  the  lowest  bidder,  viz.  The 
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Central  Contracting  Company  of  New  York.  The  contract  i 
May  12  and  approved  May  26,  1899,  the  work  to  common 
before  May  15  and  to  be  completed  on  or  before  Novembe 
The  contractors  had  not,  however,  commenced  the  work  by 
of  the  fiscal  year. 

Money  statement. 

July  1, 1898,  balance  unexpended 

Jane  30, 1899,  amount  expended  daring  fisoal  year 

Jaly  1, 1899,  balance  unexpended 

July  1,  1899,  ontfltanding  liabilities $100.00 

July  1, 1899,  amount  covered  by  uncompleted  contracts 37, 747. 00 

July  1, 1899,  balance  ayallable 


AhBlrad  of  propo$aUfar  reeofUtruoHan  of  pier  No.  4  of  i\e  Ameduet  Bridge 
Columbia,  received  in  responee  to  adveriieement  dated  Marek  JS7  and  opem 
1899 f  by  Lieut.  Col,  Charles  J.  Allen,  Corpe  of  Engineers, 


Central  CoDtraot- 

inff  Company, 
New  York.  N.Y. 


Georfi^e  C.  Esher, 
WaBhiDgton.D.C, 


Per 
on  bio 
yard. 


Amoant. 


Per 
oabio 
yard. 


Amonnt. 


Engineering  Con- 
tract Company. 
New  York.  N.Y. 


Per 
onblo 
yacd. 


Amonntk 


AX 
Ba] 


Pc 
onl 
yar 


For  repair  and  maintenance 
of  false  work  and  coO'er- 
dam,  inclnding  all  itema 
s|>eoified  for  same. 


For  pumpinir  oat  coffer- 
dam, incladiDg  all  items 
specified  for  same 

For  removal  of  false  work 
and  cofferdam,  inclnding 
all  work  specified  for  the 
same 

Bemoval  of  old  masonry, 
not  including  the  re* 
moval  of  coping  (1,420 
cubic  yards) 

For  excavation,  including 
the  removal  of  d6bri8 
(200  cubic  yards) 

For  concrete  (210  cubic 
yards) 

For  quarry -faced  ashlar 
masonry  (460  cubic 
yardu) 

For  interior-header  mason- 
ry (45  cubic  yards) 

Fur  rubble  masonry  (620 
cubic  yards) 

For  removing  and  reset- 
ting coping  (21  cubic 
yards) 

For  repair  of  iron  trusses, 
including  all  work  speci- 
fied therefor 


Total. 


Commence. 
Complete . . 


$5.00 

5.00 
14.00 

28.00 
85.00 
10.00 

12.00 


12,400 
1.800 

•,000 

7.100 

1.000 
2.940 

10.580 
1,575 
6,200 

252 

800 


18.00 

5.00 
8.00 

45.00 
45w00 
4.00 

5.00 


14.000 
8.000 

6,000 

4,260 

1.000 
1.680 

20,700 
2,025 
8.480 

105 

50 


$8.00 

5.00 
15.00 

80.00 
80.00 
10.00 

12.00 


$1,800 
2.000 

4,000 

U.800 

1,000 
8,150 

18,800 
1,850 
6,200 

252 

600 


$12. 

12. 
25. 

1& 
85. 
10. 

1& 


87.747 


44.800 


46,118 


May  15, 1890. 
Not.  80, 1889. 


Ten  days  after 

award. 
Six  months. 


May  10. 1890. 
Not.  1,  1899. 


Ma: 
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AAAa. 

>S8  POTOMAC  RIVER  AT  WASHINGTON,  DISTRICT 
OF  COLUMBIA. 

roved  March  3,  1899  [Public— No.  188],  made 
ion: 

tomao  River:  To  enable  the  Chief  of  Enghieers  of  the 
lation  of  the  sabject  and  to  make  or  seoore  designs,  cal- 
a  memorial  bridge  from  the  most  convenient  point  oi 
ids  or  adjacent  thereto  across  the  Potomac  Riyer  to  the 
e  Arlington  estate  property,  the  sum  of  five  thousand 

priation  was  one  by  act  of  Oongress  of  Jane 
rveys,  soandiDgs,  etc.,  and  for  secaring  designE 
^morial  bridge  between  the  same  points.  The 
is  pablished  as  Document  N'o.  388,  Hoase  oi 
fth  Oongress,  second  session.  A  project  fox 
)propriation  of  March  3, 1899,  was  rendered, 
dte  the  famishing  of  designs,  by  competition. 
r  bridge  engineers,  bat  the  names  had  not  beei 
close  of  the  fiscal  year. 

Money  statetnent 
16^  OCX 
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APPENDIX   B  B  B. 


SHINGTON  AQUEDUCT,  INCREASING  THE  WATER  SUPPLY  OF  WASI 
GTON,  AND  INVESTIGATINa  THE  WATER  SUPPLY  OF  WASHINGTOl 
[STRICT  OF  COLUMBIA. 


^ORT  FOB  THE  FISCAL  TEAR  ENDING  JUNE  SO,  1899.  OFFICERS  I 
EARGE,  COL.  THEO,  A.  BINGHAM,  UNITED  STATES  ARMY,  AN 
lEUT.  COL.  A.  M.  MILLER,  CORPS  OF  ENGINEERS. 

Office  of  the  Washington  Aqueduct, 

Washington,  D.  C.j  July  31, 1899. 
rENERAL:  I  have  the  honor  to  forward  herewith  the  annual  report 
WashinjEftou  Aqueduct,  increasing  water  supply  of  Washingtoi 
C,  and  investigating  the  water  supply  of  Washington,  D.  0.,  fc 
fiscal  year  ending  June  30, 1899. 
Very  respectfully,  your  obedient  servant, 

A.  M.  Mtllbb, 
Lieut.  Col.j  Corjps  of  Ungineeri. 
Wg.  Gen.  John  M.  Wilson, 

Okie/  of  Engineers^  U.  &  A. 


BB  B  I. 

WASHINGTON  AQUEDUCT. 

Appropriations  for  the  Washington  Aqueduct  are  applied  to  .tl 
)rovement,  maintenance,  and  repair  of  all  of  those  parts  of  the  wat< 
•ply  that  have  been  placed  under  the  supervision  of  the  Chief  < 
^'ineers,  except  the  new  reservoir  near  Howard  University  and  tl 
nel  connecting  it  with  the  distributing  reservoir.  These  are  tl 
sonry  dam  across  the  Potomac  at  Great  Falls,  the  works  there  fc 
nlating  the  supply  to  the  conduit,  the  Conduit  road  from  Gre; 
Is  to  Washington,  a  distance  of  about  14  miles,  the  condnit  froi 
^t  Falls  to  the  distributing  reservoir,  the  three  reservoirs  for  su] 
ing  the  city,  the  mains  for  delivering  water  from  the  reservoirs  int 
city's  distributing  system,  and  the  two  bridges  for  carrying  tl 
ius  across  Eock  Creek. 

^he  water  supply  is  taken  from  the  Potomac  Kiver  at  Great  Fall 
mt  14  miles  above  the  city. 

U  this  point  a  masonry  dam  extends  across  the  river  from  the  Mar 
d  to  the  Virginia  shore.  Its  total  length  is  2,877  feet,  and  the  widt 
it«  crest  in  the  Virginia  channel  and  across  Conns  Island  is  8  fe( 
aches  and  in  the  Maryland  channel  7  feet  9  inches.  In  1895-96  tb 
At  of  the  dam  was  raised  firom  a  reference  of  148  feet  above  mea 
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tide  at  the  Washington  Navy- Yard  to  150.5  feet  above  the  » 
plane. 

The  top  of  the  month  of  the  feeder  of  the  condnit  at  On 
at  a  reference  of  149  feet  and  the  bottom  at  a  reference  of  1 

The  water  passes  from  the  feeder  throngh  the  gatehoni 
the  condnit,  which  at  this  point  has  a  reference  of  152  : 
interior  snrface  of  the  crown  of  the  arch. 

The  slope  of  the  condnit  is  nniform  between  the  gateboas 
Falls  and  the  distribntiug  reservoir  and  is  9  inches  in  5,000 

The  condnit  is  circular  in  cross  section,  and  for  the  gres 
its  entire  length  is  9  feet  in  diameter  and  composed  eithei 
masonry  plastered  or  of  3  rings  of  brick,  bnt  where  the  so 
it  was  bnilt  was  considered  particularly  good  the  inner  rir 
was  omitted  and  the  diameter  is  9  Teet  9  inches.  Where  1 
passes  as  an  nnlined  tunnel  through  rock,  the  excavation  wa 
to  contain  an  inscribed  circle  11  feet  in  diameter. 

The  lengths  of  the  conduit  and  its  connections  are  as  foU< 

Length  of  feeder  at  Great  Falls,  256  feet. 

Area  of  cross  section  at  month,  157.45  square  feet. 

Length  of  conduit  between  gatehouse  at  Great  Falls  and 
nection  of  Dalecarlia  Reservoir,  47,896.5  feet;  least  diametc 

Length  of  by-conduit  aronnd  Dalecarlia  Reservoir,  2,' 
diameter  for  625  feet,  8  feet;  for  rest  of  distance,  9  feet. 

Length  of  conduit  between  south  connection  of  the  Dalecfi 
voir  and  north  connection  of  thfs  distributing  reservoir,  10,1 
diameter  of  conduit,  9  feet. 

Length  of  by-conduit  around  the  distributing  reservoir,  2,1 
diameter,  7  feet. 

At  the  distributing  reservoir  the  water  passes  into  4  cast- 
48  inches,  36  inches,  30  inches,  and  12  inches  in  diameter,  re 

The  Dalecarlia  Reservoir  has  a  storage  capacity  of  about 
gallons,  is  practically  without  paved  slope  wall,  is  perfectly 
against  pollution  from  the  drainage  of  the  surrounding  co 
is  provided  with  a  spillway,  the  reference  of  the  bottom  < 
146.5  feet.  The  reference  of  the  interior  surface  of  the  cr( 
arch  of  the  conduit  at  the  north  connection  of  this  reservoi 
feet  and  at  the  south  connection  143.39  feet.  The  distanc 
these  points,  measured  along  the  line  of  flow  of  the  water 
reservoir,  is  about  3,550  feet 

The  distributing  reservoir  has  a  storage  capacity  of  about  ] 
gallons  and  is  divided  by  a  puddled  and  paved  wall,  throng 
a  passageway  which  can  be  closed  with  stop  planks  into  tw 
containing  97,600,000  and  53,250,000  gallons,  respectively. 

The  interior  snrface  of  the  crown  of  the  arch  of  the  cond 
north  connection  of  this  reservoir  has  a  reference  of  141.87  f 

The  Georgetown  high-service  reservoir  is  circular  in  pla 
an  available  capacity  of  about  1,500,000  gallons.  The  refer 
water  snrface  when  the  reservoir  is  full  is  220.5  feet.  Alt 
reservoir  is  under  the  charge  of  this  office,  the  duty  of  keepi 
by  pumping  devolved  upon  the  water  department  of  the  '. 
Columbia  until  it  was  taken  out  of  service,  November  17,  II 
request  of  the  Oommissioners  of  the  District  of  Columbia 
Reno  Reservoir  and  the  pumping  service  having  rendered 
use  inadvisable  except  in  case  of  emergency. 

In  addition  to  the  three  reservoirs  already  mentioned,  wh 
part  of  the  aqueduct  system,  there  is  another  reservoir,  bui] 
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'  the  District  of  Columbia,  called  th 
pacity  of  about  4,500,000  gallons,  th 
^en  the  reservoir  is  full  being  abon 
led  with  water  taken  from  the  sappl; 

ag  reservoirs  supply  that  part  of  th 
feet  above  datum.  The  areas  lyiuj 
10  feet  above  datum  are  supplied  b; 
n  directly  into  the  distributing  mains 
ervoir  being  held  as  a  reserve  supply 
ration  than  210  feet  above  datum  ar 
lervoir. 

:hat  the  total  present  storage  capacit; 
bhan  307,000,000  gallons,  or  about  si: 

option  of  water  becomes  considerabl; 
iarence  of  the  surface  of  the  water  a 
will  be  about  151  feet  at  the  mouth  o 
46.75  feet  at  the  Dalecarlia  Beservoii 
eservoir. 

3h  the  present  conduit  can  safely  fui 
)us  to  its  safety,  is  76,000,000  gallon 
litates  the  lowering  of  the  distributiu] 
involving  a  loss  of  head  of  2  feet  a 

7S  the  operations  upon  the  aquednc 
the  fiscal  y^r,  and  their  condition  a 


lUABTEBS,  AND  OTHER  BUILDINGS. 

ses  at  the  Dalecarlia  and  distributin 
^ash  of  Portland  cement  and  the  iro: 
ice  was  also  painted, 
were  whitewashed' and  all  necessa^ 
on  of  these  buildings  were  made. 

LBSBBYOIBS. 

Bt  13  caused  considerable  damage  a 
rainfall  between  the  hours  of  11  a.  n 
is  heavy  precipitation  caused  a  rapi 

Greek,  and  East  Greek, 
lese  streams  collect  is  prevented  froi 
7o\v  by  dams  at  their  mouths.    Th 
id  the  surface  drainage  in  the  immed 

carried  in  a  runaround  channel  an 
)s  the  water  into  Powder  Mill  Oree 
5  latter  from  the  reservoir,  then  by 
<vay  of  the  reservoir  and  so  into  th 

reached  its  highest  point  at  6  p.  m 
ve  the  coping  of  the  shaft  of  the  mai 
e  bottom  laud  of  Powder  Mill  Branc 
>  a  depth  of  from  2  to  5  feet.  The  dai 
ijored,  and  remained  6  feet  above  th 
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1  CONDUIT  BOAD  AND  ITS  FENCES. 

ng  the  conduit  road  600  cubic  yards  of  stone  w 
I  on  the  road  near  the  Dalecarlia  Keservoir.  G 
ide  to  all  portions  of  the  road,  ditches  were  clean 
opes  trimmed,  deposits  removed  from  the  culvei 

culverts  were  constructed, 
lased  3,116  cubic  yards  of  flint  stone  for  macadi 

the  conduit  road.    Eleven  thousand  Ave  hund 
^uard  fence  were  built  on  the  embankments,  the 
epaired,  and  all  fences  whitewashed. 
>mary  to  submit  an  annual  estimate  for  the  reji 

)f  this  road  in  proper  order  is  a  necessary  item 
tenance  of  the  Washington  Aqueduct  as  long  a 
blic  traffic,  it  is  not  deemed  necessary  to  submi 
this  purpose.  The  road  is  essentially  a  part  of 
id  the  expense  of  improving  it  and  keeping  it 
proper  charge  to  the  improvement,  maintenai 
/'ashington  Aqueduct. 

THE  MAINS. 

aggregating  21  miles  in  length,  which  lead  from 
oir  and  supply  the  distributing  system  of  str 
■f  the  United  States  and  are  under  the  control 
distributing  mains  were  laid  by  the  city  of  Wa 
strict  of  Columbia,  and  are  under  the  care  « 
nissioners  of  the  District, 
in  the  24-inch  main  at  Tenth  and  K  streets  noi 
1898,  and  was  repaired  in  seventeen  hours, 
joints  of  the  48-inch  main  on  M  street  and  a  les 
main  at  the  intersection  of  New  Jersey  and  Mas 
Bre  repaired  by  calking. 

at  the  intersection  of  New  Jersey  and  Massachusc 
so  near  the  surface  as  to  interfere  with  the  cha; 
railway  at  this  point  to  the  underground-trol 
d  for  a  length  of  230  feet  from  0  at  the  ends  to 
Bugth  joint.  The  work  of  lowering  was  conduc 
on  of  this  office  but  at  the  expense  of  the  rail? 

lection  was  made  with  the  48  inch  main  at  Sev 
s  northwest  by  the  District  Commissioners  for 
ig  the  supply  at  the  U-street  pumping  station. 

THE  BEIDOES. 

re  now  in  excellent  condition.  The  iron  bridge  s 
1  main  across  Eock  Creek  was  ])ainted  and  sn 
bo  the  Pennsylvania  Avenue  Bridge  and  Dalecai 

Pennsylvania  avenue,  which  in  the  vicinity  is  I 
is  contracted  on  the  bridge  to  a  clear  width  of  1 
srs  are  required  to  walk  their  teams  while  pass 
ongestion  of  travel  results  during  the  busiest  ho 
delay  and  annoyance,  as  there  is  not  room  for  < 
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team  to  pass  another,  and  couseqaently  the  speed  of  all  te 
bridge  moviug  in  the  same  direction  is  limited  by  that  of  t] 
front.  Especially  is  this  annoyance  felt  by  the  thousands 
riders  who  daily  pass  over  the  bridge  and  who,  unless  e 
riders,  are  frequently  forced  to  dismount  and  lead  their  bi 
the  bridge,  the  rate  of  progress  of  the  teams  blocking  th 
ahead  being  too  slow  to  allow  an  inexperienced  rider  U 
equilibrium.  In  addition,  the  sightly  appearance  of  the 
much  injured  by  the  extreme  contraction  at  this  point 

This  bridge,  the  property  ol  the  Washington  Aqueda< 
graceful  in  appearance  and  is  unique  among  the  bridges  of 
in  that  the  roadway  is  supported  upon  arched  ribs  form 
48  inch  cast-iron  pipes,  through  which  flows  at  least  half  ol 
consumed  by  the  city.  It  would  seem,  therefore,  that  any  pla 
the  bridge  should  preserve  both  the  graceful  form  and  the 
features  of  the  bridge. 

A  board  of  engineers,  constituted  by  Special  Orders,  No.  8 
2, 1877,  and  composed  of  the  following  officers  of  the  Uni 
Corps  of  Engineers,  Bvt.  Maj.  Gen.  Z.  B.  Tower,  Bvt.  Maj.  < 
Wright,  and  Bvt.  Maj.  Gen.  Q.  A.  Gillmore,  was  assembled 
into  the  j)ropriety  of  certain  proposed  modifications  of  tl 
This  board,  after  due  consideration  of  the  matter,  reported 

It  would,  in  our  opinioD.  therefore,  better  accord  with  the  position 
yania  avenue  and  with  toe  general  character  and  architectural  eff 
aoueduct  struclures  to  widen  this  structure,  without  changing  ite  d( 
audition  of  two  arched  iron  ribs  similar  to  those  of  the  present  br 
widening  the  abutments. 

These  two  arched  ribs  should  be  made  about  as  heavy  as  those  of 
bridge.  As  the  previous  discussion  shows  the  latter  to  be  abund^ 
without  the  truss  work,  in  the  new  construction  the  greater  portion  < 
weight  of  the  bridge  could  be  thrown  upon  the  added  arches  not  m 
pipes. 

We  regard  the  arch  as  far  more  sightly,  beautiful,  and  architecto] 
truss,  and  therefore  more  suitable  for  tnis  position. 

On  April  26,  1877,  the  late  (Jen.  Thomas  L.  Casey,  Uni 
Corps  of  Engineers  (retired),  then  in  charge  of  the  Washing 
duct,  was  requested  by  the  Chief  of  Engineers  to  inves 
report  upon  "the  present  and  prospective  use  of  that  bridge 
way,  etc."  This  he  did  on  July  19, 1877,  his  report  conck 
the  following  opinion: 

I  am  further  of  opinion  that  the  present  and  prospective. interests  of 
of  Washington  and  Georgetown  do  demand  an  increase  in  the  width 
way  and  of  the  footways,  the  present  width  being,  of  the  roadway  only 
of  the  footways  4^  feet  each. 

The  abundant  strength  and  stiffness  of  the  present  brid^,  under  ai 
moving  loads  that  are  likely  to  be  placed  upon  it,  are  clearly  shown  bj 
gations  of  the  board  of  engineers,  as  detailed  in  its  report  of  April  7 
agree  with  it  as  to  the  manner  in  which  the  widening  of  the  road  a 
should  be  accomplished,  should  it  be  decided  to  increase  their  width 
the  addition  of  two  arched  iron  ribs,  similar  to  those  of  the  present  br 
widening  the  abutments.  The  estimated. cost  6f  widening  the  bridge  ii 
above  stated  is  $75,000. 

While  it  is  believed  that  the  interest  and  convenience  of  t 
of  Washington  and  Georgetown  demand  the  widening  of  t 
yet  because  the  present  structure  amply  suffices  for  all  rec 
of  the  Washington  Aqueduct  system,  and  because  during  tl 
years  no  official  complaints  regarding  the  width  of  the  bi 
been  made  to  this  office,  no  estimate  is  submitted  for  this 


Digitized  by 


Google 


Digitized  by 


Google 


3788   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARl 

takeu,  and,  estimatiDgthe  present  popalation  of  the  District 
there  is  obtained  a  daily  per  capita  consumption  and  waste  of  1 

An  examination  of  the  hourly  consumption  and  waste,  as 
the  hourly  measurement  of  June  21, 1899,  shows  that  during 
from  6  a.  m.  to  12  noon  14,729,195  gallons  of  water  were  cons 
during  the  hours  from  12  midnight  to  6  a.  m.  a  consumption  c 
gallons.  The  first  x)eriod  includes  the  hours  of  greatest  co 
and  the  latter  the  hours  when  the  least  demand  is  made  on  1 
During  this  latter  period,  the  hours  of  the  night,  there  shouU 
small  demand  for  domestic  purposes  and  certainly  less  foi 
turing. 

The  consumption  during  the  morning  hours  was  29  per  i 
total,  and  during  the  night  hours  19  per  cent  of  the  same, 
words,  the  consumption  at  night  was  about  two-thirds  the  co 
when  there  was  the  greatest  demand  for  all  purposes. 

The  above  statements  show  that  there  is  a  reckless  was 
certainly  practiced  in  the  District  of  Columbia. 

As  a  rule  any  considerable  leak  in  a  main  or  service  pipe, 
connected  with  a  sewer,  soon  betrays  itself  and  is  readil 
Consequently  the  aggregate  waste  from  this  source  is  com 
small.  The  evil  is  due  principally  to  defective  plumbing  i 
waste. 

During  the  periods  of  very  cold  weather  the  quantity  of  ' 
for  necessary  domestic  and  public  purposes  is  less  than 
experience  obtained  from  observations  of  the  level  of  the  d 
reservoir  shows  that  the  greatest  consumption  is  during  t 
weather.  This  was  the  experience  during  1899  as  well  as  ] 
The  lowest  recorded  level  at  the  distributing  reservoir  was 
February  16,  due  to  the  severe  weather  at  that  time,  the  th 
at  the  reservoir  having  recorded  13°  F.  below  zero  on  Februi 
4  below  on  February  15. 

This  lowering  of  the  reservoir  was  undoubtedly  caused  by 
the  necessity  for  opening  the  tap  being  due  to  defetttive  plui 
improper  house  connections.  No  plumbing  should  be  so  a 
house  connection  so  made  that  any  danger  of  freezing  obtaii 

Careful  and  trustworthy  investigations  and  measurement 
various  cities  in  the  Unit^  States  show  clearly  that  a  per  a 
consumption  of  100  gallons  is  ample  for  all  domestic,  bus 
public  purposes,  and  that  any  considerable  increase  above  tl 
must  be  attributed  to  waste,  due  to  defective  mains  and  ser' 
defective  plumbing,  and  willful  waste. 

This  extravagant  use  of  water  has  become  a  serious  men 
supply  of  water  by  the  Washington  Aqueduct  with  its  presen 
The  capacity  of  the  Aqueduct,  with  a  head  of  146  feet  at  the 
ing  reservoir,  a  head  necessary  to  keep  up  the  present  press 
gravity  supply,  is  60,000,000  gallons  per  diem.  If  the  level 
tributing  reservoir  were  lowered  to  144  feet  the  ultimate  sa 
supply  is  76,000,000  gallons.  This  latter  involves  a  loss  of 
feet,  so  that  to  obtain  the  same  pressure  with  the  supply 
pumping  would  be  required. 

The  present  daily  consumption  is  50,000,000  gallons,  and  i 
of  increase  per  decade  for  the  last  ten  years,  1889-1899, 
gallons,  it  would  reach  the  ultimate  limit  of  76,()00,000  galloii 
twelve  years. 

The  present  consumption  and  waste  has  also  an  importai 
on  the  subject  of  filtration* 
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3port  on  this  snbj^t  and  the  matter  is  no 
t  is  probable  that  the  cost  of  filtratio 
gallons,  or,  at  the  present  rateof  consam] 
110,000  annaally.  This  is  a  large  char^ 
,  reduction  in  consumption, 
a^gest  two  remedies— either  the  reductic 
»le  rate,  100  gallons  per  capita  per  dieu 
mt  supply  to  keep  up  with  the  preser 
it  demand  of  178  gallons  per  capita  p4 

stion  of  consumption,  can  only  be  accon 
f  meters.  This  is  a  positive  and  certai 
by  actual  experience  to  be  perfectly  feae 
is  subject  of  the  introduction  of  metej 
«ntion  of  Congress  it  has  failed  to  me( 

}  of  Engineers,  U.  S.  A.,  when  in  char^ 
the  District  of  Oolumbia,  made  an  ab 
}  subject.  (See  Eeport  of  the  Oommissioi 
da  for  the  fiscal  year  ending  June  30, 189 

191): 

to  per  capita  use  of  water  is-* 

Gallon 

parposes,  27,  or,  say : 

lay 

Me 

wiUAil.  25  gallons,  and  the  total  is  100  gallons  p 
.  With  such  an  allowance  and  supply  of  wat 
poses — domestic,  commercial,  and  public.  The 
or  economy  in  any  legitimate  use  of  water.  A 
1  of  careless,  deliberate,  and  willful  waste,  doe 
nown,  and  positive  jiersonal  violations  of  regal 
water  to  run  continuously, 
y  control  and  suppress  such  waste — the  gener 
»1I  classes  of  consumers,  domestic  as  well  as  coi 
>ted  periodical  shortages  in  the  water  su}K>ly 
ecause  the  supply  of  water  is  insufficient  for  f 
»er  cent  of  it  is  wasted  and  serves  no  good  ei 

»f  meters  will  accomplish  this  end  without  har 
f  insanitary  conditions,  or  any  curtailment  of  tl 
10  doubt.  The  opinion  of  all  authorities  and  tl 
re  the  meter  system  has  been  generally  introduce 
meters  is  obtained  a  suppression  of  waste,  a  ni 
to  the  amount  of  water  used  or  wasted,  and  i 
I  improvement  of  the  service  without  the  expen 
its  of  works. 

I  meter  system  it  is  necessarv  to  refer  to  but  oj 
population  as  the  District  of  Columbia.  The  f( 
a  statement  made  by  Mr.  L.  N.  Case,  snjperinten 
fore  a  committee  of  the  legislature  of  the  Sta 
leration  what  is  known  as  the  '' free- water  bil 

really  efficient  restriction  to  waste,  and  that  is  t 
lie  basis  of  consumption  as  estimated  is  partial 

roit,  Buffalo,  and  Philadelphia  operated  upon  t 
i  pumped  a  dailv  per  capita  supply  of  204  gallot 
isted,  and  complaints  ox  short  supplies  were  bitt 
lemonstrated  to  the  board  that  meters  must 
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need  to  stop  this  enormous  waste  or  an  enlargement  of  the  works  entere 
diately  at  an  estimated  expense  of  $600,000. 

**  The  introdnotion  of  meters  was  decided  npon.  The  following  condj 
three  cities  in  1887  and  1896  will  show  the  results  of  the  introduction  < 
Detroit  and  the  continnance  of  the  old  method  in  Buffalo  and  Philadelj 

Dailjf  pumpage,  in  million  gaUon9. 


1887 

1896 

InoTMM  in  popuUtioii percent. 


"  Detroit,  at  the  same  rate  of  increase  of  Buffalo  and  Philadelphia,  ^ 
sponded  exactly  with  her  increase  previous  to  nsing  meters,  would  h 
101,000,000  gallons  daily.  This  would  have  required  an  expenditure  of  < 
for  eogines  and  pipes  more  than  was  exx»ended|  and  an  extra  expense  1 
water  of  ^,900  for  last  year,  with  a  proportionate  increase  for  the 
years." 

•  ••••• 

One-third  increased  pressures! 

The  result  in  Detroit  is  a  stationary  total  consumption  for  ten  years,  ^ 
cent  increase  in  population  and  a  per  capita  decrease  from  203  to  130  ga 
was  accomplished  by  metering  about  5,000  consumers  of  a  total  of  49,00( 
the  effect  is  marked  the  per  capita  supply  still  shows  large  waste,  that  oa 
by  increasing  the  number  of  meters. 

In  this  city  (Washington)  the  increase  in  the  use  of  meters  has  prodn< 
but  no  less  marked  effect.  The  existing  law  requires  the  use  of  me 
hotels,  livery  stables,  manufaoturing  establishments,  and  other  large 
Since  1894  all  such  consumers  have  been  required  to  use  meters.  TIm  foU 
shows  the  result: 


IflSi. 


18M. 


Nninber  of  premlMt  supplied < 

Namber  of  meters 

Wster  supplied gallons.. 

Peroapita do. 


44,18S 

203 

49,182,000 

181 


45.875 

231 

47,182.000 

178 


48.« 

5: 

44,114,tt 

II 


With  an  increase  since  1894  of  4,355  in  the  number  of  premises  supplied 
the  total  daily  supply  is  reduced  by  about  4,000,000  gallons  and  the  pei 
ply  from  181  to  164  gallons. 

This  can  be  attributed  to  no  other  cause  than  to  the  metering  of  abo 
consumers  of  the  character  mentioned  above. 

The  introduction  of  meters  will  not  prevent  an  abundant 
all  purposes,  will  result  in  a  less  water  rate  or  expense  to  c 
and  would  throw  the  burden  of  waste  where  it  belongs,  on  the 
of  the  careless  and  willfully  negligent  consumers. 

The  second  remedy  is  an  increase  of  the  water  supply  to  n 
demands  at  the  present  extravagant  rate  of  consumption. 

This  involves  the  building  of  a  second  conduit  from  the  G 
of  the  Potomac,  with  the  necessary  reservoirs,  if  any,  and  p 
bouses  and  operating  plant.  In  order  that  this  subject  may  hi 
consideration,  with  due  deliberation  and  prevision,  a  survey/ 
cable  routes  is  essential.  These  surveys  should  be  taken  i 
once,  and  an  estimate  for  such  surveys  is  submitted  with  thi 

THE  BT-OONDUIT  AT  THB  DALBOABLLi  BBSBBVOI 

This  by-conduit  was  constructed  for  the  purpose  of  passing 
supply  from  the  Great  Falls  around  the  Dalecarlia  reserv 
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necessary  to  empty  this  reservoir  for 
i  its  present  condition  it  is  not  availabL 
to  be  water-tight.    It  reqaires  strengthei 
be  rebailding.    It  is  an  important  part  oi 
Id  be  placed  in  a  serviceable  condition, 
ubmitted. 

id  stable  should  be  erected  at  Great  Fall 
plements  and  the  stabling  of  the  watchm 
ft  necessity  to  the  watchman  for  the  pr 

For  this  an  estimate  is  submitted. 
the  conduit  at  Great  Falls. — ^The  bank  of 
lal,  which  rans-  parallel  to  the  Potoma 

feet  from  it,  is  about  14  feet  higher  1 
Bt  above  the  Maryland  end  of  the  Aque< 
rom  the  river  to  the  conduit.  In  the  flo< 
se  at  Great  Falls  to  the  height  of  160 
ueduet,  or  12  feet  higher  than  the  crest  ol 
)oint  opposite  the  inlet  was  washed  dow 
>  into  the  inlet.  To  quote  from  the  an 
r  1878: 

h  of  the  feeder  was  nncovered  from  a  point  nea 
h  of  the  feeder,  a  distance  of  150  feet.  The  cba 
s  filled  with  stones  that  had  formed  the  slope  w 
eder  for  a  distance  of  300  feet  was  filled  with  d 
let,  so  as  to  entirely  stop  the  flow  of  water  durin 
r. 

of  June,  1889,  which  rose  to  the  height  c 
im,  the  canal  bank  was  again  washed  d 
ely  the  damage  did  not  occur  immedit 
mduit,  but  from  200  to  400  feet  higher  u] 
debris  being  left  on  the  margin  of  the  i 
led  over  the  dam,  not  so  much  flilling  of 
me,  but,  as  in  the  flood  of  1877,  it  was 

\  Aqueduct  for  1889  says: 

I  and  Ohio  Canal  above  and  below  the  month  o 
that  opposite  the  conduit  was  threatened.  A 
>n  this  bank  during  the  freshet :  and  it  is  bell 
energetic  work  of  this  force  and  the  widening 
IS  locality  in  April  great  damage  would  have  occi 

t  in  the  freshet  of  1877  not  only  the  i 
tself,  was  filled  with  debris  to  a  depth  of; 
'  300  feet  in  from  its  mouth,  but,  the  wat< 
tage,  there  was  still  waterway  enough  ir 
0  enable  the  supply  to  the  city  to  be  kep 
f  the  mouth  of  the  conduit  occurred,  wit 
there  would  have  been  no  possible  way, 
le  mouth,  to  remove  the  obstruction  be 
d  water  supply  to  the  city  would  have  1 

sint  part  of  our  system  of  water  supply  t 
e  head  of  the  conduit  at  Great  Falls,  an 
)  those  of  1877  and  1889,  to  which  the  w 
eshet,  a  masonry  wall  should  be  built  beti 
ising  a  few  feet  higher  than  the  latter 
3  mouth  of  the  conduit  as  far  as  the  limj 
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BBBa. 

iCREASING  THE  WATER  SUPPLY  OF  WASHINGTON,  DISTRICT  OP 

COLUMBIA. 

lis  work  is  being  prosecuted  under  an  act  making  appropriations  to 

ide  for  the  expenses  of  the  government  of  the  District  of  Columbia 

;he  fiscal  year  ending  June  30,  1899,  and  for  other  purposes, 

oved  June  30, 1898. 

le  clause  of  this  act  making  appropriations  for  this  work  is  as 

ws: 

shing^n  Aqueduct  Tnnnel:  The  Secretary  of  War  is  herebj  authorized  and 
M  to  reeame  work  on  the  Washinston  Aqueduct  Tnnnol  and  its  aocessoriefl 
be  Howard  University  Resenroir,  authorized  by  section  two  of  the  act  approved 
Ofteenth,  eighteen  hundred  and  eighty-two,  entitled  ''An  act  to  increase  the 
r  supply  of  the  city  of  Washington,  and  for  other  purpones/'  and  to  prosecute 
ompletajhe  same ;  the  work  on  the  said  tunnel  and  accessories  to  be  carried  od 
M)rdance  with  the  plans  of  the  board  of  experts  as  set  forth  in  its  report,  dated 
iry  seventeenth,  eighteen  hundred  and  ninety-six.  House  Document  numbered 
QDdred  andsixt^-s&.  Fifty-fourth  Congress,  first  session,  which  plans  have  been 
ived  by  the  Chief  of  Engineers  and  tne  Secretary  of  War.  And  to  carry  out 
rovisions  of  said  act  and  this  para^aph,  the  balance  remaining  unexpended 
the  appropriations  made  by  the  said  act  of  July  fifteenth,  eighteen  hundred 
ighty-two,  and  by  subsequent  acts  for  said  purpose,  amounting  to  two  hundred 
inety-eeven  thousand  two  hundred  and  ten  aollars  and  fifty  cents,  is  hereby 
Topriated,  to  be  advanced  out  of  the  revenuee  of  the  United  States,  and  not 
ct  to  the  conditions  of  the  capital  account  created  by  the  act  of  July  fifteenth, 
Ben  hundred  and  eiffhty-two,  and  the  sum  of  two  hundred  and  ninety-seven 
and  two  hundred  and  ten  dollars  and  fifty  cents  is  also  hereby  appropriated  out 
5  surplus  general  revenues  of  the  District  of  Columbia,  to  be  applied  to  such 
of  the  work  and  in  such  order  as  to  time  as  the  Secretary  of  War  may  deem 
sary  to  promote  as  soon  as  practicable  the  completion  of  the  entice  system  of 
irorks:  Providedf  That  the  sums  herein  set  apart  and  appropriated  shall  be 
diately  available  and  shall  be  expended  under  the  direction ^f  the  Seoretarv  oi 
md  the  supervision  of  the  Chief  of  Engineers;  and  the  work  shall  be  carried  on 
Dtract  or  otherwise,  as  the  Secretary  of  War  may  deem  best  for  the  public 
»t. 

le  work  is  to  be  carried  on,  in  compliance  with  the  above  act,  ^Hn 
rdance  with  the  plans  of  the  Board  of  experts  as  set  forth  in  its 
rt,  dated  January  17, 1896.'^ 

lat  portion  of  the  report  referred  to  which  contains  the  plans  of  the 
d  of  experts  is  as  follows: 

PERGOLATIOK. 


'  e  tunnel  that  has  been  urged  with  much  force  ie 
ktion  outward  from  the  tunnel  into  the  ground 
)  of  the  water.  This  is  a  point  to  which  we  have 
It  is  evident  that  shotild  the  leakage  be  snfiS- 
rebended  from  this  source  might  be  considerable, 
re  materially  lessened  by  a  consideration  of  the 
we  have  been  able  to  collect,  it  appears  that  foi 
1  the  natural  level  of  the  water  in  the  ground  ie 
jrdranlic  ^rade  line  of  the  water  in  the  tunnel, 
the  new  Croton  Aqueduct,  supplying  the  city  oi 
npleted.  A  portion  of  this  aqueduct,  embracin^^ 
ea  to  internal  pressure  with  a  maximum  pressure 
/his  case  no  serious  percolation  has  been  observed, 
1  is  at  several  points  much  below  the  hydraulic 
JT  the  purpose  of  determining  the  amount  of  thie 
b  showed  that  the  total  loss  in  the  whole  7  roilee 
XX)  gallons  in  twenty-four  hours, 
ire  the  commission,  and  gnided  by  our  own  judg- 
at  if  the  spaces  now  existing  between  the  brick- 
llled  with  rubble  masonry  and  grouted,  that  the 
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tunnel  can  be  made  sufficiently  watertight,  and  that  the  leakage  nndei 
150  feet  will  not  be  large  enoagh  to  prove  an  obstacle  in  the  way  of  the 
completion  and  operation  of  the  tnnneL  In  this  oonneotion  we  recomme] 
interior  sarface  of  the  whole  tunnel  should  receive  a  double  coating  or  w 
Portland  cement.  This  treatment  will  aid  materially  in  making  the  bricb 
imjpervious  to  the  passage  of  water. 

Objection  has  also  been  urged  against  the  tunnel  on  the  ground  of  thi 
contamination  to  the  supply  from  the  percolation  of  ground  water  into 
when  it  is  empty.  This  condition  can  occur  but  seldom,  perhape  but  on 
a  year  at  the  most,  when  the  tunnel  is  pumped  out  for  examination.  The 
this  percolation  is  very  slight,  even  under  present  eonditions  with  the  lin 
oally  open.  While  our  examinations  of  the  tunnel  were  under  way  sampl 
at  various  points  were  collected  for  analysis,  and  not  without  some  d 
account  of  the  small  amount  of  water  flowing.  These  analyses  do  not  in 
anything  of  a  contaminating  nature  passes  into  the  tunnel  when  it  is  em 

If  the  tunnel  i»  completed  in  accordance  with  our  recommendations,  t 
tion  will  be  so  trifling  as  to  be  unimportant,  especially  when  taken  in 
with  the  general  absence  of  organic  matter  in  the  wells  of  those  portions 
which  are  much  more  thickly  populated  than  is  the  ground  directly  over 

SILTING. 

It  is  known  that  at  times  the  Potomac  water  contains  a  large  amount  < 
idea  of  the  amount  which  may  be  expected  to  deposit  in  the  tunnel  maj 
from  the  results  of  sedimentation  which  has  taken  place  in  the  past  in 
aqueduct,  where  it  has  not  been  the  source  of  serious  trouble.  If  the 
occur  they  should  not  be  allowed  to  accumulate,  but  should  be  removec 
to  time,  and  this  can  be  readily  done  by  means  of  the  four  shafts  retained 
will  be  equipped  with  the  necessary  hoisting  machinery  to  accomplish  i 

I  COliPLBTION  OF  THX  MAIN  TUNNEL. 

^  A  portion  of  the  tunnel  about  6,000  feet  in  length  now  contains  no  lint 

remainder  is  provided  with  a  lining  of  varying  section,  as  shown  on  one  of 
paiiying  plates.     Our  estimate  for  the  completion  of  the  tunnel  proper  i 
i  naturally  divided  ifito  two  parts. 

;  We  have  estimated  for  completing  the  unlined  portious  of  the  tunnel ' 

work  of  the  same  form  as  that  used  in  the  lined  portions  which  are  provid 
.    invert.    There  are  large  quantities  of  loose  rock  in  the  tunnel  at  these.  p< 
can  be  need  for  the  rubble-masonry  backing. 

Our  examination  of  those  portions  of  the  tunnel  already  lined,  taken  in 

with  the  published  testimony  and  supplemented  by  the  statements  of  ot 

we  have  called  before  us,  shows  that  there  is  a  great  diversity  in  the  c 

the  lining.    In  some  portions  of  the  tunnel  vertical  rubble  side  walls 

I  built.    Where  these  occur  we  have  been  unable  to  find  any  void  spaces  of 

behind  the  walls.    In  other  cases  the  side  walls  are  bnilt  of  brick,  gen< 

on  the  outside  to  the  crown  of  the  arch  with  loose  packing.    Some  porti( 

a  brick  invert.    As  a  general  rule,  empty  spaces  exist  over  the  crown  of  th 

the  westerly  part  of  the  tunnel  these  spaces  are  comparatively  small, 

>  easterly  portion  they  are  much  larger,  in  some  cases  extending  to  more  1 

'  in  height.    These  cavities  must  be  filled  with  rubble  masonry  laid  solidl; 

'  mortar.    In  some  cases  timbering  exists  in  the  spaces  over  the  arch.    Th< 

I  should  be  taken  out  in  sections  and  rubble  masonry  substituted.    Where 

(  '  will  not  allow  of  laying  rubble  masonry  provision  has  been  made  for 

spaces  with  stone  packed  by  hand  and  then  grouting  the  whole  mass  w 

under  pressure.    In  other  words,  it  is  intended  to  fill  every  space  or  void 

ing  in  these  portions  of  the  tunnel  either  with  cement,  grouted  rubble,  or  i 

masonry  laid  in  cement,  thus  securing  a  solid  backing  every  where  betweei 

and  the  rock. 

Where  no  invert  now  exists  we  recommend  a  slight  excavation  of  the  n 
building  of  an  invert  of  Portland  cement  concrete,  smoothly  finished. 

RRENFORCBBfBNT  OF  THE  ROCK  CREEK  SECTION. 

i  Experiments  made  by  Major  Knight  in  1695,  and  detailed  in  his  repor 

\  subject,  indicate  that  the  covering  of  rock  over  the  tunnel  in  the  Rock  C 

is  not  sufficient  to  provide  the  necessary  resistances  required,  or  io  pre\ 
percolation.  These  experiments  confirm  our  own  opinion  that  for  a  lengi 
1,000  feet  under  Rock  Creek  it  will  be  necessary  to  provide  some  special  f 
struction.    We  have  considered  various  plans,  and  have  come  to  the  oonc 
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ttble  distance  below  the  preaent  ttmnel,  shouk 
b1  shonld  be  lined  with  oast  iron,  snrronnde^ 
unifision  is  inclined  toward  the  metallic  lining 
ly  the  same. 

IGB880RIS8. 

e  have  fonnd  that  it  will  be  necessary  to  pra 
I  with  the  tnnnel  for  the  purpose  of  making  ij 
tatning  it  in  a  proper  manner  after  oonstrao 
de  to  these  briefly  in  their  order,  beginning  a1 

foot  by-conduit  aronnd  the  distribnting  reeer 
» be  made  with  the  reservoir,  near  tbe  westerh 
I,  proYided  with  the  necessary  gates  and  appli 

dds  existing  between  the  brick  limng  and  th4 
the  whole  of  this  shaft  should  be  thoroughly 

louse  coverinff  the  shaft,  which  will  contaii 
tion  for  the  raising  of  material  from  the  botton 
rovided  with  a  deep  sump  protected  by  heayj 

ght  summit  near  the  westerly  end.  and  we  havi 
Qgh  this  divide  for  the  purpose  of  draining  th< 

ose  the  Fonndry  Branch  shaft  entirely.  Thii 
ig  drainaj^e  through  the  Fayette  street  summil 
/reek  shaft.  We  recommend  the  constrnctioi 
Monry  pipe  properly  protected  with  concrete 
mediate  neighborhood  of  the  Foundry  Brand 
to  be  reenforced,  the  shaft  lined,  grouted,  anc 

on  the  line  of  the  tunnel  are  to  be  repaired 
verinffs. 

west  level  in  the  tunnel,  and  there  is  here  bu1 
vtch,  this  point  has  been  selected  for  the  con 
btes,  to  empty  the  tunnel  of  all  the  water  whicl 
of  that  which  must  be  pumped.  The  shaft  ii 
\  feet  in  diameter,  backed  with  brick  and  con 
sd  a  cover  of  sufficient  strength  to  resist  th< 
e  protected  by  a  brick  house  provided  witl 
\  from  the  shan  an  excavation  will  be  made  ii 
surrounded  with  a  heavy  wall  and  containing 
rered  by  a  substantial  superstructure.  A  boilei 
Lers  for  supplying  power  to  the  pumps,  whicl 

12,000,000  gallons  in  twenty-four  hours  troa 

»  present  timbering  is  to  be  repaired  and  th< 
containing  an  opening  not  less  than  8  feet  ii 
ght  should  be  built  upon  the  top  of  the  shaft 
house  containing  the  pumping  and  hoisting 
3al  sewer  should  be  made  at  tnis  point,  to  avoic 
30  of  the  ground. 

be  reenforced  bv  a  12-inch  brick  lining  inside 
the  shaft  grouted  throughout  its  whole  height 
ttom. 

\T  the  erection  of  a  gatehouse  over  the  easterly 
onnection  with  the  construction  of  the  tunnel 
o  be  independent  of  the  shaft  and  sunk  to  f 
feet  below  high  water  in  the  reservoir.  Th< 
itrol  the  flow  of  water  to  different  parts  of  thi 
ill  be  provided  for  this  purpose.  It  will  als< 
lervoir  and  discharge  it  into  the  large  cast-iroi 
md  connecting  with  the  distribution  system. 

BTIMATB8. 

tes  for  completing  the  different  portions  of  th< 
lates  inclnae  what  we  deem  to  be  a  sufficiem 
Dutingenoies.    The  total  amounts  to  $897,837 
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1.  Lining  unlined  portions  of  tunnel. — Bids  were  opened  oi 
26, 1899,  for  famishing  sand,  cement,  brick,  special  castings, ; 
and  work  on  the  concrete  foundations  for  side  walls  and  inv 
March  23.  Brick  masonry  of  side  walls  and  arch  was  begun 
24  at  Champlain  avenue  east,  Station  24.  Masonry  work  oi 
tion  of  the  tunnel  was  continued  until  June  30, 1899,  and  6 
lining  were  completed,  arch,  side  walls,  and  invert,  and  341  £ 
wall  and  invert  were  completed  ready  for  the  arch.  When  1 
is  completed  the  tunnel  between  Obamplain  avenue  and  Howi 
will  have  been  lined,  except  in  a  part  of  the  old  work.  The  i 
built  at  Foundry  Branchy  west,  was  as  follows:  Work  began  A 
the  concrete  foundation  for  invert  and  side  walls;  brick' 
started  April  25  and  146  feet  of  arch,  side  wall,  and  invert  c 
In  addition,  310  feet  of  side  wall  and  340  feet  of  invert  were  1 

2.  Construction  of  invert  in  part  of  tunnel  formerly  lined. — 
plain  avenue,  ea«t,  the  invert  was  completed  from  Station  19S 
Station  1547,  east,  a  total  length  of  442  feet. 

3.  Repairing  the  defective  lining, — This  work  was  done  in  C 
avenue,  west,  where  the  largest  voids  were  found  above  the  a 
lining.  These  voids  varied  from  15  to  30  feet  in  length  and 
23  feet  in  height,  and  averaged  10  feet  in  width  at  the  springi 
the  arch.  The  dt^bris  consisting  of  timbers,  cord  wood,  and  h 
and  fallen  roof,  was  removed  and  carefully  replaced  by  sol 
masonry.  This  work  was  in  two  localities — from  Station  106( 
760,  west,  and  from  1319,  west,  to  1465,  west,  a  total  length  oi 
In  repairing  this  work  1,573  cubic  yards  of  rubble  masonry  ^ 
64^  cords  of  timber  and  cord  wood  removed,  and  261  cubic  yard 
taken  out.  This  work  is  now  perfectly  solid  and  as  soun< 
construction. 

4.  Arranging  drainage  of  tunnel  icest  of  BocJc  Creek, — In  th 
the  board  a  brick  conduit  having  the  proper  slope  is  suggests 
purpose  of  carrying  the  drainage  to  the  Bock  Creek  sum] 
investigation  it  was  found  that  the  better  plan  would  be  a  lo 
the  level  of  the  bottom  of  the  tunnel  or  invert  to  this  requir 
The  difficulties  and  expense  of  blasting  a  trench  and  buildii 
conduit  would  be  more  than  the  work  and  expense  of  low 
grade  of  the  bottom  to  a  proper  slope. 

The  work  of  lowering  the  bottom  of  the  tunnel  to  grade 
Foundry  Branch  and  Kock  Greek  was  begun  on  March  10, 
continued  up  to  the  close  of  the  fiscal  year.  At  the  higher 
the  excavation  was  as  much  as  8  feet,  and  from  this  to  0*as  i 
grade.  The  work  was  begun  at  both  ends — Station  30,  Roi 
west,  and  Station  0,  Foundry  Branch — the  distance  between 
ties  being  3,427  feet,  ^ine  thousand  nine  hundred  and  52  cw 
of  rock  and  muck  were  removed,  and  2,812  linear  feet  of  gra( 
pleted,  leaving  615  linear  feet  to  finish  the  cutting. 

5.  Iron  lining  of  tunnel  at  Rock  Creek. — Bids  were  opened  fc 
ing  the  castings  and  bolts  for  this  work  on  January  26, 189 
May  16  the  work  of  placing  this  lining  was  begun.  The  li 
sists  of  cast-iron  cylinders  9  feet  in  diameter  in  the  clear, 
ings  are  in  segments  4  feet  long  in  the  direction  of  the  a 
cylinder,  and  of  such  dimensions  that  each  forms  a  vousso 
eighth  the  cylinder.  The  voussoirs,  when  bolted  togethe 
cylindrical  ring  4  feet  in  length.  These  voussoirs  are  lang 
inside  and  bolted  to  their  true  bearings,  the  joints,  both  r: 
vertical,  being  tooled  to  a  perfect  bearing.    The  thickness  of  i 
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Dges  on  the  inside^Sf  inches,  with  a  thickni 
eQ  are  bolted  together  horizontally  and  Ion] 
Its.  The  castings  furnished  show  great  ac< 
tooling,  as  demonstrated  by  their  perfect 
set  ap  in  rings  4  fe^t  in  length,  using  eig 
I  is  backed,  when  possible,  with  carefully  h 

ition  0  +  60,  Rock  Creek,  west,  and  was  a 
oint  where  the  large  water  flow  came  throu 
am  Kock  Creek.  The  tight  rubble  mason 
int  beyond  which  masonry  could  not  be  la 
'  of  water.  This  flow  came  through  the  n 
bream,  falling  clear  of  the  sides  of  the  tunn 
425,000  gallons  per  diem.  At  high  stages 
was  nearly  doubled. 

ackiiig  was  carried  solid  beyond  this  flow 
►osite  the  stream  flowing  in  from  Eock  Cre( 
ide  of  flow  for  a  length  of  3  rings,  or  12  fe 
h  dry  rubble,  then  the  solid  rubble  mason 
,  conflning  the  water  to  a  space  about  12  f( 
[oles  were  drilled  in  the  plates  in  this  area 
rater.  Those  holes  are  five  in  number — thi 
vent  pipes  and  two  for  IJ-inch  pipes.  The 
aings  through  which  grouting  will  be  pump 
p^  packing -against  the  pressure  of  the  wal 
1 30  feet  beyond  this  leak  another  weeper, 
ber,  is  also  drilled  for  the  collection  of  soj 
also  be  grouted. 

he  lining  as  above  mentioned  is  solidly  back 
I  brick  lining  of  the  tunnel  having  been  to 

n  linings  set  up  was  100  feet  completed  a 

59  cubic  yards  of  masonry  was  laid,  all 

apt  about  12  or  15  cubic  yards  of  dry  stone 

loles. 

rubble  backing. — No  work  has  actually  be 

it  is  deemed  best  to  leave  this  until  the  p 

rely  free  from  other  active  operations.    Tl 

the  interior  of  the  tunnel  with  two  coats 
underground  work. 

3r,  was  made  with  a  view  to  testing  the  e 
lodel  was  built  20  feet  long  to  represent  d 
lel.  Timber  lagging  represented  the  extrad 
iso  the  roof  and  sides  of  the  rock  excavati 
X)n8isting  of  one  part  hydraulic  cement  a 
aough  to  render  the  mixture  of  proper  fluidi 
p,  was  pumped  into  the  dry  rubble  packing 

holes  bored  in  the  interior.  The  cubic  c( 
as  67  yards,  and  the  voids  by  rough  measu: 
to  50  per  cent  or  33^  cubic  yards. 
L  until  the  voids  were  filled,  as  indicated 
\  barrels  of  cement,  150  barrels  of  sand,  a 
'  water  used.  The  experiment  was  made 
er^  December,  1898,  and  during  the  pumpi 
V  the  freezing  point.  The  lagging  was  stripp 
1 1,  and  the  voids  were  found  completely  filh 
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0  all  work  andergroand  by  the  light  of 
lis  means  of  illamination  is  very  poor 
les  and  smoke  from  blasting,  added  to 
^s,  render  the  atmosphere  andergroand, 
conditions  were  anfavorable  to  ventila- 
iforting  to  the  workmen.  An  investi- 
ing  the  tunnel  by  other  means,  more 
the  mechanics  were  at  work — brick  and 
m  the  iron  lining — resulted  in  the  selec- 
lost  available  and  economical  in  this 
y  an  acetylene  gas  plant  for  300  burners 
e  shaft,  and  one  for  00  lights  at  Foundry 
be  shafts,  the  head  houses,  and' localities 
•e  lighted  by  these  plants, 
the  Champlain  avenue  shaft  aud  along 
and  westerly  direction,  with  cocks  for 
sry  30  feet,  and  this  system  sufficed  for 
haft  to  Howard  University,  a  distance 
ected  at  Foundry  Branch  was  in  like 
ktion  from  that  point  in  both  directions, 
cocks  by  means  of  rubber  hose  a  mov- 
stmas  tree,"  of  any  required  number  of 
ting  the  light  in  the  immediate  vicinity 
the  illumination  to  be  carried  into  the 
tilled,  behind  the  defective  old  lining, 
as  proved  very  satisfactory  and  quite 
uable  as  enabling  good  work  to  be  done 
)ection  of  the  same. 

is  report  blue  prints  from  photographs 
in  various  stajjes;  also  drawings  show- 
t^uunel  completed  in  new  work,  and  cross 
3ids  in  old  backing. 

ey  statement. 

R  SUPPLY  OF  WASHINGTON,  D.  0« 

$30.07 

d  Jane  30, 1898 594,421.00 

i  March  3, 1899 200,000.00 

€94,451.07 
ig  fiscal  year 136,290.60 

658,160.47 

$20,920.81 

mpleted  contracts 74, 874. 77 

95,795.58 

562,364.89 

npletion  of  existing  project,  inclad- 

301,399.23 

in  fiscal  year  ending  Jane  SO,  1900  .  400, 000. 00 
nded  in  fisoal  year  ending  Jane  30, 
138,034.84 
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Abitraet  of  propoMU  for  furnishing  and  deUvering  6,000,000  hriek, 
cement,  and  6,000  ouhic  yarde  of  eand  for  ike  work  of  imereoHng  i 
WaehingUm,  D,  C,  reoeiced  in  response  to  advertisement  dated  Dece 
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HMe  gMmg  §mMmi  €f  work  performed  an  ihe  WtuhingUm  Aqueduct  Tunnel  for  iheJUoal 

year  ending  June  SO,  1899. 


Expenie  on  Washington  Aqueduct  Tunnel  for  fiscal  year  ending  June  SO,  1899, 


Item. 


Bnettnf  and  nudntafniiig  machinery 

lSx«etlBg  and  maintAininff  buildings 

Bapairing  road  to  Book  Creek 

Xxoavating  and  retimbaring  shafts  and  bailding  kead  hoases  . 

Bidldingand  repairing  cars 

Xxperimental  arch  atKock  Creek 

Xreoting  and  maintaining  gas  plants,  and  lighting  tunnel 

first  pumping  ont  of  tunnel 

Pomplng  out  tunnel  during  oonstruotion 

THmming  tonnel  for  Ifn^  . 


Xxoayating  and  track  laying 

Oatting  drainage  ohannel  Between 
Bianoli 


Book  Creek  and  Foundry 


BxoaT „ 

Okaalng  out  tootidng  in  old  brick  work . 

Cleaning  enow  and  ice  from  roads 

Hauling  ooal  durinff  bliaiard 

Taking  out  old  rail  left  by  contractor 

leaking  centers  for  brick  work 

Building  brick  arch  and  rubble  backing 

Concrete  under  inrert 

Bepaiitnjg  old  arch  with  rubble  masonry 

^laeiag  &on  lining  under  Bock  Creek 

&0B  OB  huid  not  Uid 

kgiBeering,  superintendence,  and  office  expenses  . 


Total.. 


Labor. 


$008.  to 

1,884.00 

427.00 

8,865.00 

840.00 

117.00 

644.00 

1,888.00 

6,470.00 

18,508.00 

21,570.00 


18,004.00 

12,674.00 

826.00 

188.00 

63.00 

24.00 

143.00 

12,007.00 

2,823.00 

4,832.00 

1,522.00 


7,022.48 


10ft,  024. 48 


Material. 


$7,006.71 
1,506.61 

896.60 
8, 308. 76 
1,703.28 

233.50 
6,602.78 

545.00 
1,003.58 
1,076.89 
5,077.51 


627.70 
290.11 
290.11 
88.60 


162.61 
669.26 
9,657.88 
1,984.29 
2,820.80 
4, 312. 18 
1,008.00 


61,818.46 


TotaL 


$7,600.71 

2,030.61 

823.50 

7,173.76 

2,043.28 

850  50 

7,246.78 

1,033.90 

8,878.58 

14, 584. 80 

26,647.51 


18,72L70 

12,064.11 

616.11 

176.50 

63.00 

186.61 

812.26 

21,754.88 

4.807.29 

7,652.80 

5,884.18 

1,008.00 

7,922.43 


157,237.80 


Digitized  by 


Google 


3808      REPORT  OF  THE  CHIEF  OF  ENGINEERS,  V.  8.  ARMY. 

B  B  B  3. 

INVESTIGATING  THE  WATER  SUPPLY  OF  WASHINGTON,  DISTRICT  OP 

COLUMBIA. 

This  work  is  being  condacted  under  an  act  approved  June  30, 1898, 
which  contains  the  following  claase: 

To  enable  the  proper  officer  of  the  Goremment  having  charge  of  the  Washington 
Aqnednot  and  the  water  supply  of  the  city  of  Washington  to  make  an  investigation 
of  the  feasibility  and  propriety  of  filtering  the  water  supply  of  Washington  and  to 
submit  to  Congress  a  full  and  detailed  report  thereon,  and  to  meet  all  necessary 
expenses  of  said  investigation^  three  thousand  dollars.    Said  report  shall  be  accom- 

£anied  by  a  detailed  estimate  of  the  cost  of  the  work  required ,  and  in  making  the 
ivestigation  and  in  the  preparation  of  this  report  the  Chief  of  Engineers,  United 
States  Army,  shall  be  associated  with  the  proper  officer  of  the  Government  in  the 
charge  of  the  Aqueduct  as  consulting  engineer. 

In  addition  to  the  above  appropriation  of  $3,000  an  additional  appro- 
priation of  $5,000  was  given  by  an  act  making  appropriations  to  pro- 
vide for  the  expenses  of  the  government  of  the  District  of  Colambia 
for  the  fiscal  year  ending  Jane  30^  1900,  and  for  other  purposes: 

For  additional  amount  to  enable  the  proper  officer  of  the  Gk>vemment  having 
charge  of  the  Washin^n  Aqueduct  and  the  water  supply  of  the  city  of  Washing- 
ton to  make  an  investigation  of  the  feasibility  and  propriety  of  filtering  the  water 
supply  of  Washington,  and  to  submit  to  Congress  a  full  and  detailed  report  thereon, 
and  to  meet  all  necessary  expenses  of  said  investigation,  five  thousand  dollars,  to 
be  immediately  available.  > 

The  work  for  the  fiscal  year  has  consisted  in  the  collection  of  data 
and  information  in  relation  to  filtration  of  water  supplies  in  this  and 
foreign  countries. 

The  methods  of  filtration  adopted  and  in  operation  generally  are: 

First,  slow  sand  filtration,  the  method  adopted  generally  in  England 
and  the  continent  of  Europe,  more  especially  in  Germany. 

This  method  having  been  first  adopted  and  developed  by  the  Eng- 
lish is  frequently  designated  as  the  English  system. 

Second,  rapid  sand  filtration.  This  method  has  been  developed  in 
this  country  and  has  been  designated  as  mechanical,  or  the  American 
system. 

The  slow  sand  or  English  metl:od  consists  of  passing  the  raw  water 
throngh  a  layer  of  fine  sand,  supported  by  coarser  material,  and  is 
conducted  generally  at  a  rate  of  from  2  to  2^  million  gallons  per  acre 
per  diem. 

The  mechanical  or  American  system  consists  in  passing  the  water 
rapidly  through  a  coarser  sand  than  in  the  English  system  and  the  use 
of  some  chemical,  generally  sulphate  of  alumina,  as  a  coagulant.  The 
rate  of  filtration  by  this  method  is  about  128,000,000  gallons  i>er  diem 
per  acre,  or  about  fifty  times  the  rate  of  the  English  method. 

In  order  to  ascertain  the  results  of  these  methods  of  filtration  with 
Potomac  water,  two  filters  have  been  erected,  one  on  the  English  sys- 
tem and  the  other  embodying  the  recent  improvements  on  the  Ameri- 
can system.  These  experiments  are  being  conducted  with  a  view  to 
showing  the  reduction  in  turbidities,  the  bacteriological  results,  and 
the  safe  rate  of  filtration  to  be  adopted  in  the  special  case  of  the  Poto- 
mac water. 

The  report  required  by  Congress  will  be  submitted  as  soon  as  suffi- 
cient data  have  been  obtained  to  deduce  a  fair  condusloai 
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Money  statement. 

niYBSTIGATING  WATBB  SUPPLY  OF  WASHXNrOTON,  D.  0. 

Amoimt  appropriated  by  act  approved  Jane  80, 1896 $3, 000. 00 

Amount  appropriated  by  act  approved  March  3»  1899 5, 000. 00 

8,000.00 

Jane  90, 1899,  amoant  expended  daring  fiscal  year 1,916.63 

Joly  1,  1899,  balance  anezpended 6,083.37 

July  1,  1899,  ontBtanding  llabilltiee 78.60 

July  1,  1899,  balance  available ^004.77 

sua  99 ^239 
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IMPROVEMENT   AND  CARE  OF  PUBLIC    BXnLDINGS   AND  GROUNDS  IN 
THE  DISTRICT  OF  COLUMBIA— WASHINGTON  MONUMENT, 


SEPOBT  OF  COL.  THEO.  A.  BINOHAM,  UNITED  STATES  ARMY,  OFFICEB 
IN  CHARGE,  FOB  THE  FISCAL  YEAB  ENDING  JUNE  SO,  1899. 

Oppiob  OP  Public  Buildings  and  Grounds, 

Washington^  B.  0.,  July  19, 1899. 

General:  I  have  the  honor  to  submit  the  following  report  of  opera- 
tions upon  public  buildings  and  grounds  in  the  District  of  Columbia, 
onder  the  Ohief  of  Engineers,  during  the  fiscal  year  ending  June  30, 
1899: 

In  addition  to  the  public  buildings  and  grounds,  this  office  has  also 
been  charged  with  the  care  and  repair  of  the  Government  telegraph 
lines  connecting  the  Capitol  with  the  various  Departments  and  the 
Government  Printing  Office;  of  the  repair  and  improvement  of  the 
Government  Printing  Office;  of  the  repair  of  the  building  on  Tenth 
street  KW.  where  Abraham  Lincoln  died;  of  the  construction  of  the 
Btatue  of  Gen.  John  A.  Logan;  of  such  matters  connected  with  the 
erection  of  the  statue  of  General  Sherman  as  may  properly  devolve 
upon  the  War  Department;  of  the  monument  at  Wakefield,  Va.,  the 
birthplace  of  Washington,  and  the  iron-pile  dock  erected  under  the 
supervision  of  this  office  in  1894,  under  the  direction  of  the  Department 
of  State,  at  the  mouth  of  Bridge  Creek,  Virginia;  of  the  erection  in 
the  national  military  park  at  Gettysburg,  Pa.,  of  the  memorial  tablet 
to  Abraham  Lincoln;  of  the  preservation,  care,  and  safety  of  buildings 
occupied  by  the  War  Department  in  the  District  of  Columbia,  except 
State,  War,  and  Navy  Department  building,  and  since  March,  1899,  of 
the  banks  of  the  Potomac  Eiver  from  the  north  line  of  the  Arsenal 
grounds  to  the  southern  curb  line  of  N  street.  From  July  1  to  July  11, 
1898, 1  was  also  in  charge  of  the  Washington  Aqueduct  and  increasing 
the  water  supply  of  the  city  of  Washington. 

PUBLIC  BUILDINOS. 

Eaeounvs  mansion,  orbbnhouses,  consbrvatoby,  and  stables. 

Care  and  refurnishing. — The  usual  care  was  given  to  the  Mansion  and 
its  furniture.  Eepairs  were  made  to  furniture  and  some  new  furnish- 
ings purchased.  The  window  awnings  were  repaired,  the  framCvS  of  the 
five  large  awnings  on  south  portico  recovered  with  new  material  and 
new  awnings,  shades,  and  wire  screens  placed  at  some  of  the  windows. 
In  October,  1898,  all  carpets  were  relaid,  lace  curtains,  window  dra- 
peries, and  door  portieres  hun^,  and  the  house  placed  in  order  for  the 
winter.    Before  the  carpets  were  relaid  about  1,200  yards  of  new  straw 
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matting  were  purchased  and  laid  in  difi'erent  apartments  to  replace  that 
which  had  become  worn  and  nnserviceable.  Foor  hundred  yards  of 
new  carpet  lining  were  purchased  and  laid,  and  some  of  the  old  straw 
matting  was  taken  up,  cleaned,  and  relaid.  The  awnings  were  removed 
from  the  windows  in  the  autumn  and  replaced  in  the  spring.  In  May, 
1899,  the  carpets  were  taken  up,  cleaned,  and  stored,  the  lace  cartaiDS 
and  draperies  removed  from  the  windows,  the  laces  laundered,  the  drar 
peries  cleaned,  and  all  packed  away  for  the  summer.  New  draperjes 
were  phaoed  at  window  of  private  corridor,  second  floor,  and  at  window 
of  one  of  the  bedrooms.  Ten  new  portjible  fire  extinguishers  were 
purchased  and  placed  on  first  and  second  floors. 

A  new  police  electric  call  service  was  installed  in  the  Mansion;  it 
consists  of  five  push  buttons,  located  at  different  points  on  the  gronod 
floor  and  connected  by  underground  cable  with  a  telephone  in  the 
watchbox  at  the  southeast  corner  of  the  house,  f^om  which  connection 
is  made  with  police  headquarters  through  the  cable  running  under- 
ground from  the  Mansion  to  the  Treasury  Department. 

Fainting. — The  entire  exterior  of  the  Mansion  was  repainted  in  Octo- 
ber and  November  with  two  coats  of  white,  the  materials  being  pur- 
chased under  contract  and  the  work  done  by  hired  labor.  The  stone  cop- 
ings and  posts  in  front  were  also  painted,  and  the  lamps  and  shields  on 
north  portico  bronzed.  The  following  have  also  been  painted:  The  tin 
roof  and  the  chimneys;  twenty-two  new  sections  of  wooden  platform  on 
roof;  sixteen  storm-window  sash;  the  woodwork  of  one  bathroom;  por- 
tions of  the  woodwork  in  main  corridor;  the  bottoms  of  the  four  columns 
on  north  portico.  The  walls  and  ceiling  of  a  small  bedroom  were  repa- 
pered  and  the  woodwork  repainted.  The  skylight  over  elevator  shaft 
was  partially  reglazed  and  repainted,  and  some  of  the  woodwork  in  the 
Mansion  touched  up. 

Repairs, — The  plastered  ceiling  of  the  south  portico  was  repaired,  the 
chimneys  cleaned,  the  water-supply  tanks  in  the  attic  and  on  the  roof 
cleaned  out,  and  a  new  soapstone  sink  with  grease  trap  phiced  in  the 
small  kitchen.  Eepairs  were  made  to  the  tin  covering  of  roof  and  to 
the  copper  leaders  fi'om  the  gutters;  eighteen  8  foot  sections  of  additional 
slat  walk  made  and  placed  on  the  roof  to  prevent  injury  by  persons 
walking  over  it,  and  the  old  flag  pole  taken  down  and  replaced  with  a 
new  iron  flagstaff*.  Drawers,  doors,  and  sashes  throughout  the  Mansion 
were  eased  and  repaired,  new  sash  chains  put  in  and  locks  repaired.  The 
hot-water  heating  pipes  in  the  basement  were  examined  and  put  in  good 
order,  new  shelving  and  cupboards  constructed  in  the  steward's  room 
and  storeroom  adjoining  and  the  woodwork  painted.  The  large  corri- 
dor and  nearly  all  of  the  rooms  in  the  basement  and  the  walls  of  the  area 
around  the  Mansion  were  whitewashed.  The  machinery,  rails,  and  other 
appliances  connected  with  the  electric  elevator  examined,  cleaned,  and 
thoroughly  oiled.  Minor  plumbing,  gas  fitting  and  carpentry  repair^ 
were  made  as  required. 

Electric  work  and  lighting, — A  new  force  pump  with  electric  motor  wafi 
set  in  place  in  the  engine  room  in  basement  for  supplying  water  to  th^ 
tanks  at  top  of  the  house  and  all  wire  and  pipe  connections  made.  This 
replaces  a  steam  pump.  Changes  were  made  in  the  electric  wires  in  th^ 
basement,  those  carrying  the  current  for  power  being  separated  from 
those  for  lighting.  One  hundred  feet  of  four- way  terracotta condui^ 
was  laid  in  cement  concrete  at  the  base  of  the  north  wall  of  one  of  the 
greenhouses  west  of  the  conservatory  in  which  it  is  proposed  to  place 
the  main  cables  now  running  along  the  top  of  that  wall,  which  carry  the 
current  from  the  dynamos  in  the  State,  War,  and  Navy  Department 
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bnilding  to  the  Mansion.  All  electrical  appliances  were  maintained  in 
^ood  condition  and  necessary  repairs  and  minor  alterations  made  as 
required.  The  lamp- posts  on  the  south  portico  which  contained  incan- 
descent lamps  were  removed,  being  no  longer  needed.  An  arc  electric 
lamp  was  hung  from  the  ceiling  of  the  north  portico  and  the  use  of  gas 
for  lighting  the  portico  dispensed  with.  New  wires  were  placed  in  the 
elevator  shaft  to  light  the  car,  and  new  wires  for  lighting  were  placed 
in  the  red  bedroom  and  the  library,  placing  them  in  tubes  beneath  the 
plaster.  The  chandeliers  and  electric-light  fixtures  were  cleaned  and 
all  the  electric  lamps  on  the  second  floor  were  replaced  with  new  ones, 
and  gas  globes  replaced  with  new  where  required.  The  large  northeast 
room  was  rewired  for  the  introduction  of  eight  additional  drop  desk 
lights  and  one  desk  lamp.  New  wires  were  run  for  an  electric-bell  con- 
nection between  two  of  the  office  rooms  and  new  wires  were  run  in  the 
attic  to  supply  current  to  operate  a  new  switchboard  for  the  automatic 
telephone  system  in  the  Mansion. 

Receptions. — The  woodwork  on  twenty- three  of  the  cloak  boxes  used 
at  receptions  was  stained,  and  the  boxes  renumbered  where  necessary, 
aud  five  new  cloak  boxes,  each  with  fourteen  receptacles,  were  made, 
increasing  the  capacity  from  1,008  to  1,138  persons.  The  cloak  boxes 
•  were  put  up,  canopies  erected  and  floor  crash  laid  for  a  reception  given 
in  October  to  the  visiting  delegates  to  the  Episcopal  convention  held  in 
this  city  during  that  month,  and  the  canopies,  exit  bridge,  and  storm 
doors  erected  for  the  reception  on  New  Year's  Day.  The  exit  bridge, 
storm  doors,  canopies  aud  frames  and  cloak  boxes  were  placed  in  position 
for  six  official  receptions  in  January  and  February,  and  the  east  room, 
parlors,  corridors,  etc.,  beautifully  decorated  with  plants  and  flowers 
for  those  functions  and  for  the  state  dinners  given  in  those  months. 
Similar  i>reparations,  omitting  the  cloak  boxes  and  some  of  the  floral 
decorations,  were  also  made  for  a  public  reception  given  in  May  during 
the  National  Peace  Jubilee. 

East  room. — Nine  pairs  of  new  drapery  curtains  were  made  and  placed 
at  the  windows  and  the  furniture  in  the  room  repaired,  reupholstered, 
and  re-covered  with  new  materials.  This  furniture  consists  of  2  sofas, 
8  armchairs,  12  side  chairs,  and  4  corner  chairs;  26  pieces  in  all.  The 
large  globes  on  the  ceiling  which  cover  the  electric  lights  were  taken 
dowD,  cleaned,  and  replaced  and  new  electric  lamps  placed  upon  the 
chandeliers. 

State  dining  room.— The  crystal  chandeliers  were  overhauled  and  one 
of  them  taken  down  to  permit  of  repairs  being  made  to  the  electric 
wiring.  Forty  dining  chairs  were  repaired,  reflnished,  and  re-covered 
with  new  leather. 

Blue  bedroom. — The  walls  and  ceiling  were  scraped  and  repapered, 
the  woodwork,  cornice,  and  centerpiece  on  ceiling  painted,  frame  of  mir- 
ror regilded,  new  matting  laid,  base  shoe  and  molding  completed,  and 
new  carpet  strips  made  and  put  down. 

Red  bedroom. — ^The  two  window  cornices  and  the  bed  canopy  frame 
were  regilded. 

Northwest  corner  room. — The  bath  tub  was  taken  out  and  replaced 
by  a  new  tub  of  modem  design  and  the  windows  in  the  room  painted. 

Large  north  bathroom. — The  bath  tub  in  this  room  was  taken  out  and 
replaced  by  the  tub  removed  from  the  northwest  corner  room. 

Drainage  conduit. — It  is  a  great  pleasure  to  report  the  completion  of 
an  entirely  new  system  of  underground  mains  of  all  kinds,  sewer,  water, 
gas,  and  electric;  thus  doing  away  with  all  old  underground  drains, 
sewers,  pipes,  etc.,  which  had  unavoidably  become  complicated|  oon- 
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fhsiDii:,  and  x>artly  unknown  by  lapse  of  time;  and  I  am  now  aUe  to 
report  this  vitally  important  part  of  the  Mansion  as  in  i>erfeel  order 
under  ground.  What  is  above  ground  has  still  to  be  overhauled.  The 
improvement  consisted  in  making  an  entirely  new  sewer  connection  at 
a  distance  of  about  500  feet  from  the  Mansion,  constructing  from  this 
])oint  a  concrete  tunnel  under  the  house,  placing  in  this  tunn^  all  mains 
of  whatever  kind,  and  cutting  off  all  former  underground  connections. 
This  tunnel  is  provided  with  ft'equent  manholes  of  large  size,  so  that  in 
future  no  excavation  will  be  necessary,  and  every  inch  of  all  mains  can 
be  quickly  got  at  for  examination  or  repairs.  Bain-water  flow  is  kept 
separate  from  sewage^  and  the  soil  pipe  is  of  the  so-called  Durkain 
system. 

This  work  was  greatly  delayed  and  its  necessary  cost  considerably 
increased  by  lack  of  accurate  guiding  maps,  lack  of  office  foroe  to  get 
out  the  necessary  drawings  and  estimates,  then  by  the  great  difficulty 
experienced  in  getting  material  at  reasonable  prices,  later  by  almost 
continual  rains,  and  tinally  by  the  necessity  of  doing  the  work  while 
the  President  and  his  family  were  in  the  Mansion. 

The  general  items  of  cost  were  as  follows: 

Engineering  and  drawings 1736.00 

Lumber $31.83 

Cement 862.32 

Sand 96.50 

Gravel 167.32 

Stone 405.77 

Labor 2,255.10 


Concrete 


a,SlS.S4 


Cast-iron  pipe  and  fittings 1,360.93 

Wrough t- iron  pipe  and  tittings 596  22 

Labor  on  pipe 515.09 

2,446.24 

Cntting  and  shoring  walls,  removing  and  replacing  joiner  work 112. 03 

Outfiide  connections 450.52 

Conduit  for  electric  cablet 79.1^ 

Forty-seven  manhole  covers  and  frames 545.23 

Cesspools 4S.65 

Replacing  mastio  pavement 423,  StI 

Cleaning  up  and  hauling  away 27.25 


Total 8,675.94 

This  work  gave  opportunity  for  a  new  and  accurate  map  of  aJi  ander- 
gronnd  maiiii^,  showing  disused  and  disconnected  mains  so  far  as  actu- 
ally discovered,  and  the  supposed  location  of  other  mains  as  shown  by 
old  plans  or  as  deduced  from  the  disclosures  of  excavation. 

The  publication  of  this  map  will  prevent  the  loss  of  this  information. 

Greenhouses^  Executive  Mansion. — Necessary  repairs  were  made  to 
the  woodwork  in  the  houses,  all  repaired  work  painted,  broken  glass 
replaced  with  new  glass,  boilers,  flues,  chimneys,  and  pipes  of  beating 
apparatus  cleaned  out  and  repaired  where  necessary.  Some  new  cold 
flames  were  made  to  replace  old  ones,  new  lath  shutters  for  shadiug 
frames  and  houses  made  and  old  shutters  repaired.  The  woodwork  in 
interior  of  the  orchid  house  was  painted  and  the  glass  frosted.  Wooclen 
boxes  were  set  in  the  walls  of  rose  house  to  serve  as  bottom  ventila 
tors,  the  brick  floor  of  its  furnace  room  taken  up,  the  ground  raised  to 
proper  level  and  the  floor  relaid.  Some  necessary  whitewashing  was 
done.  The  usual  care  was  extended  to  the  large  collection  of  plants, 
greenhouse  flowering  plants  and  bedding  plants  for  the  ornamentation 
of  the  grounds  were  propagated,  and  17,043  bulbs  purchased  under  c<m- 
tract  for  forcing  in  the  houses  and  planting  in  the  grounds.    In  August 
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nearly  60,000  talip,  hyacinth,  and  crocus  bulbs  were  cleaned  and  stored 
for  fatare  use. 

A  new  greenhouse  for  ferns  was  constructed  during  the  year.  It  is 
what  is  known  as  a  lean- to,  is  53  feet  4  inches  long,  13  feet  8  inches 
wide,  18  feet  10^  inches  )iigh  at  north  side,  and  8  feet  6  inches  high  at 
the  south  side.  It  is  built  against  the  north  wall  of  the  grapery,  which 
forms  the  south  wall  of  the  new  house.  It  is  heated  with  pipes  con- 
nected with  the  boiler  of  the  grapery.  The  old  woodwork  and  sashes 
from  the  west  wing  of  the  conservatory  were  used  in  constructing  this 
house  as  far  as  |K)ssible. 

Conservatory^  Executive  Mansion. — ^The  work  of  replacing  the  old 
superstructure  of  the  west  wing  with  a  new  superstructure  with  iron 
framework,  commenced  in  May,  1898,  was  completed  in  August. 
Bepairs  were  made  to  the  woodwork  of  the  snperstructure  of  the  main 
building  and  all  broken  glass  replaced  with  new.  The  urinals  under 
conservatory  were  partially  reconstructed  and  ])art  of  the  iron  railing 
west  of  the  building  painted.  Some  necessary  whitewashing  was  done 
and  the  electric  lamps  examined  and  placed  in  good  condition. 

Attention  is  again  invited  to  the  conservatory,  the  frame  of  which  is 
of  wood,  rapidly  decaying  and  almost  in  a  dangerous  condition.  A 
new  iron  superstructure,  at  an  estimated  cost  of  $15,000,  is  necessary. 

StabUj  Executive  Mansion. — Kepairs  were  made  to  the  tin  and  slate 
roofe  and  80  feet  of  new  tin  down  spout  placed  in  position ;  three  new 
cnpboards  were  built;  new  racks  placed;  necessary  painting  done;  old 
flooring  removed  and  replaced  with  new;  stalls  and  blinds  repaired, 
and  other  minor  carpentry  repairs  made  and  chimneys  cleaned.  Nec- 
essary attention  was  paid  to  the  drain  pipes  and  gas  pipes,  and  a  new 
water  service  was  introduced  in  consequence  of  the  old  pipe  having 
become  choked;  122  feet  of  new  2-inch  water  pipe  were  laid  and  a 
2-inch  fish  trap  placed  on  the  same. 

Stable^  fublio  buildings  and  grounds. — ^Minor  repairs  were  made  to 
this  building,  which  stands  in  the  rear  of  the  Executive  Mansion  stable. 

The  roof  was  repaired  and  painted,  the  interior  of  the  wagon  room 
sealed  with  tongued  and  grooved  Virginia  pine  iiooring,  and  the  floor 
of  the  room  and  of  the  harness  room  painted.  A  harness  cupboard 
was  remodeled  and  a  small  cupboard  put  up,  new  harness  racks  placed, 
doors  trimmed,  and  other  carpentry  repairs  made,  window  sashes  reput- 
tied,  and  broken  glass  replac^ 

PAVniO  BOABVITAY  ON  BAST  AIH)  SOUTH  SIDES  OP  STATE,  WAB,  AOT) 

NAVY  BUILDINa. 

Congress  at  its  last  session  having  appropriated  the  amount  neces- 
sary for  this,  and  the  Oomptroller  having  decided  that  the  work  could 
be  done  before  the  beginning  of  the  fiscal  year  provided  it  be  not  paid 
for  until  after  July  1,  bids  were  invited  and  a  formal  contract  entered 
into  Hay  19,  1899,  with  the  Oranford  Paving  Company,  the  lowest 
bidder. 

The  work  began  May  29, 1899,  and  was  completed  by  June  30, 1899. 

HtESTDENT'S  BEVIEVnNa  STAIO),  NATIONAL  PEACE  JUBILEE. 

On  Hay  5  the  chairman  of  the  decoration  committiee  of  the  National 
P«aee  Jubilee  addressed  a  letter  to  the  Secretary  of  War  requesting  a 
permit  for  the  erection  of  a  "President's  reviewing  stand''  on  the  res- 
cation  immediately  in  front  of  the  Executive  Mansion,  in  connection 
^th  the  National  Peace  JubUee,  to  be  held  May  23,  24^  and  26. 
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This  letter  was  referred  to  this  office  by  indorsement,  as  follows: 

War  Dbpabtmsnt, 

OFVIOB  of  THB  A88I8TAMT  SECRrTAST, 

WoMlUn^ian,  D.  C,  May  6,  2899. 
RMpeotfnlly  referred  to  the  officer  in  charge  of  pablio  buildings  md  groondi  im 
Immeaiate  recommendation  and  report  hereon. 

O.  D.  Mkiklxjohk, 
Acting  Secrctarf/  of  Wwr. 

and  was  returned  to  the  War  Department  May  6,  with  the  following 
report: 

[Seooad  IndotMmflDl] 

Offigb  of  Pubuc  BuiLDmoB  AND  Oroukds, 

Maif  6, 1899. 


ReapectftaUj  returned  to  the  Assistant  Secretary  of  War. 
In  Volnme  26,  U.  8.  Stats.,  p.  396,  the 


act  approved  Angast  90,  1890,  distinctly 
■tatee,  "  And  hereafter  no  temporary  stmotnre  of  any  kind  sliall  be  erected  apoi 
any  resenration  except  when  authorised  by  special  act  of  Congress." 

The  sidewallc  in  front  of  the  Execative  Mansion  is  a  part  of  the  pablio  reservs^ 
^on  under  the  Jnrisdictiun  of  this  office.  Congress  alwavs  passes  a  special  act  whicl 
eovers  the  erection  of  the  reviewing  stand  in  front  of  the  White  House  for  insa^ 
ration  ceremonies.  Therefore,  while  this  office  is  ready  to  grant  any  request  whid 
may  be  within  its  legal  powers,  it  is  believed  tbJat  the  above  provision  of  law  pto- 
hibits  this  office  firom  issning  the  permit  herein  asked  for. 

Thro.  A.  Bingham, 
CoUmei,  UniM  States  Army,  Major,  Corps  of  Enginmn, 

The  letter  was  received  back  at  this  office  May  8,  indorsed  as  follows: 

War  Dkpabtmknt, 
Offios  of  the  Assistant  Skcrktast, 

Washington,  B.C.,  May  6, 1889. 
Respectfully  referred  to  the  Judge- Advocate-General,  requesting  an  immediati 
opinion  as  to  whether  the  Secretary  of  War  can  lawfully  grant  the  authority  hereii 
requested. 

G.  D.  Mexklkjohn, 
Acting  Seorotary  of  Jfar. 
(Fbnrth  iiidonement.] 

War  Departmbnt, 
Judob-Advocatb-Grnekal's  Office, 

Washington^  A  C,  May  6, 1899. 


BeepectfuUy  returned  to  the  Secretary  of  War. 
Although  the  sidewalk  in  ' 


_  :  in  front  of  the  Executive  Mansion  is,  as  the  superintendent 

of  public1)oildings  and  grounds  states,  a  part  of  the  public  reservations,  I  tiilnk  it 
may  be  held  that  in  the  legislation  referred  to  (26  Stat.,  396)  the  word  ''reserrar 
tion"  is  limited  by  the  object  of  the  legislation,  which  is  understood  to  have  been  the 
protection  of  the  parks  and  not  to  have  had  relation  to  the  sidewalks,  and  therefon 
that  in  this  connection  reservations  do  not  include  sidewalks. 

G.  N.  Libber, 
Judge-Advooato-Oonsrsl 

War  Department, 
Office  of  the  Assistant  Secretary, 

Washington,  D.  C,  May  8, 1899, 
Respectfully  referred  to  the  officer  in  charge  of  public  buildings  and  grounds,  to 
issue  the  necessary  permit  in  this  case,  subject  to  such  conditions  and  restrictioii^ 
as  he  may  deem  proper  in  the  public  interests. 

G.  D.  Meiklejohn, 

Assistant  Secretary  of  War. 

In  obedience  tathe  instractions  contained  in  the  last  indorsemeut,  a 
permit  was  issued  by  this  oflice  May  8  to  the  chairman  of  the  decora- 
tion committee  of  the  peace  jubilee  for  the  erection  of  the  reviewing 
stand  on  the  public  sidewalk  in  front  of  the  Executive  Mansion  grounds, 
the  plans  for  the  stjind  tx)  be  approved  by,  and  its  construction  to  be 
under  the  supervision  of,  this  odice. 
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Under  this  permit  the  committee  caused  the  reviewing  stand  to  be 
erected  for  the  purpose  indicated,  and  it  was  removed  afl^r  the  jubilee 
ended. 

WASHINGTON  NATIONAL  MONUMENT. 

The  usual  care  has  been  extended  to  maintain  the  Monument  and  its 
machinery  in  good  condition  and  to  keep  the  interior  of  the  shaft  clean. 
Several  acts  of  vandalism  occurred  during  the  year,  consisting  of  the 
defacing  of  memorial  blocks,  etc.,  by  chipping  pieces  from  them.  In 
only  one  of  these  cases  was  the  oftonder  detected  and  arrested. 

With  one  exception,  in  April,  when  repairs  were  in  progress,  the 
elevator  and  all  machinery  connected  therewith  have  been  carefully 
inspected  each  month  by  an  agent  of  the  builders  and  pronounced  in 
good  and  safe  condition.  Weekly  inspections  are  also  made  by  the 
steam  engineers  at  the  Monument,  and  tests  of  the  safety  appliances 
on  the  elevator  car  are  made  daily  by  the  employees  before  starting  to 
carry  passengers  to  the  top. 

The  operation  of  the  machinery  was  suspended  once  each  quarter,  the 
boilers  washed  out,  examined,  and  tested  with  cold-water  pressure,  and 
De<'es8ary  repairs  made  to  furnaces,  steam  pipes,  and  connections.  To 
permit  of  these  examinations  and  repairs  the  machinery  was  shut  down 
from  September  26  to  October  1, 1898;  January  3  to  4,  March  27  to  29, 
and  June  26  to  30, 18U9,  inclusive.  It  was  also  stopped  from  April  24 
to  30  and  May  1  to  6  to  permit  repairs  to  be  made  to  the  6-inch  main 
steam  pipe  in  tunnel  and  the  placing  of  new  expansion  joints  thereon. 
The  main  steam  pipe  in  shaft  of  tunnel  near  engine  room  was  changed 
from  5-inch  to  64nch. 

A  new  feed- water  heater  with  brass  tubes  was  purchased,  placed  in 
position  in  boiler  house,  and  connected  with  the  boilers,  replacing  an 
old  heater  which  had  become  unserviceable.  ISome  new  cork  covering 
was  placed  over  the  new  heater.  New  grate  bars  were  placed  in  fur- 
naces and  their  walls  repaired,  joints  on  steam  pipes  made  tight,  and 
valve  stems  on  boilers  and  engines  and  piston  rods  on  engines  repacked. 
A  new  flush  tank  with  necessary  valves  has  been  placed  in  the  water- 
eloset  in  boiler  house.  During  a  heavy  rain  storm  in  October  consider- 
able trouble  was  caused  by  water  coming  through  the  walls  of  the  coal 
vaolt  of  boiler  house.  To  correct  this  the  ground  outside  the  house 
about  the  vault  has  been  raised  and  graded  so  that  the  water  will  run 
off.  During  a  heavy  rain  in  August  the  water  backed  up  fcom  the 
public  sewer  on  B  street,  so  that  there  were  12  inches  of  water  on  the 
floor  of  the  boiler  room  and  3  inches  on  the  floor  of  the  boiler  pit  in  the 
lodge  house. 

Necessary  minor  repairs  were  made  to  the  elevator  engines,  the  steam 
and  exhaust  pipes  on  the  dynamo  engine,  and  a  small  portion  of  those 
on  elavator  engines  covered  with  cork  covering.  All  of  the  iron  frame 
work  from  the  lower  floor  to  the  20-foot  landing,  the  door  and  door 
frames  at  entrance,  the  partition  and  door  of  storeroom  and  the  win- 
dows, door  frames  and  doors  in  engine  room  have  been  repainted.  A 
wire  screen  was  placed  in  position  at  the  490-foot  landing  to  prevent 
visitors  from  falling  over  the  hand  rail  of  the  stairway  leading  from 
that  landing  to  the  top  floor. 

A  new  lead-covered  wire,  700  feet  in  length,  was  run  through  the 
8team  pipe  tunnel  to  replace  an  old  and  unserviceable  wire  which  con- 
nected the  telephones  in  the  engine  room  and  boiler  house. 

Leaks  in  the  roof  of  the  lodge  house  were  repaired,  the  ceiling  of  the 
waiting  room  calcimined,  an  automatic  flush  tank  for  flushing  the 
closet  placed  in  the  toilet  room,  a  new  smokepipe  placed  upon  the  heat- 
ing boiler,  the  boiler  cleaned  and  its  pipes  and  base  painted. 
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Dnriiig  the  extreme  cold  weather  which  prevailed  for  several  dayi 
in  February,  1899,  some  of  the  pipes  and  the  steam  pamp  counect«d 
with  the  steam  plant  were  brokeu  by  frost,  in  consequence  of  whicb 
the  elevator  and  electric  light  machinery  were'  not  in  operation  from 
the  13th  nntil  the  20th.  The  necessary  repairs  were  made  as  soon  ai 
possible  and  by  Febrnary  27  all  the  machinery  was  again  in  operatioa 

The  four  iron  rods  at  the  base  of  the  Monnment  which  were  ased 
during  oonstmction  in  finding  the  levels  of  the  foandation  were  locatec 
and  a  piece  of  4inch  iron  pipe  with  cap  placed  over  each  as  a  gnarc 
tor  fntore  ose  in  taking  levels. 

On  the  evenings  of  May  12  and  14, 1899,  the  elevator  and  eleetnc 
lights  were  in  operation  from  7.30  to  10.30  o'clock  for  the  accommod* 
tion  of  the  American  Society  of  Mechanical  Engineers,  which  held  in 
annual  meeting  in  Washington  during  that  week. 

In  the  quarterly  "shut  down''  for  careful  inspection  of  boilers  aod 
machinery  and  repairs,  it  was  found  that  considerable  repairs  werv 
needed  in  the  steam  pipe.  Advantage  was  taken  of  this  opportanity 
to  get  rid  of  one  of  the  awkward  expansion  arrangements.  This  ^'^ 
in  the  form  of  a  letter  W  and  20  feet  high.  It  has  been  replaced  by  as 
expansion  joint  working  like  a  cylinder  and  piston. 

Certain  other  peculiarities  of  construction  in  the  steam  piping  have 
been  corrected  as  frinds  and  opportunities  permitted. 

Permanent  telephone  connection  of  the  top  of  the  Monument  with 
the  engine  room,  boiler  house,  and  elevator  cage  has  been  made 
Formerly  when  the  elevator  was  at  the  bottom  the  top  of  the  Modu* 
ment  had  no  connection  with  anything  below  except  by  the  stairway. 

Changes  in  iron  framework. — The  addition  of  channel  beams  to  the  tie 
rods  begun  last  year  has  been  carried  from  the  base  to  the  350-foot  level. 

The  elevator  now  runs  without  binding  at  any  point,  and  the  frame- 
work has  been  made  rigid  so  far.  These  beams  were  inserted  by  vmt 
a  turnbuckle  spreader  between  the  Phoenix  columns  and  then  placing 
them  over  and  bolting  them  to  the  x>erforated  tie  rods.  As  these  chan- 
nels are  all  of  the  same  length,  a  certain  amount  of  twist  has  been 
taken  out  of  the  iron  framework  and  the  whole  made  more  rigid  ap  to 
the  350-foot  level.  The  work  thus  done  has  produced  changes  io  the 
framework  above  350  feet,  and  this  work  has  been  temporarily  sos- 
pended  to  permit  of  other  measurements  and  further  study  of  the 
matter. 

The  following  table  shows  the  number  of  visitors  to  the  top  of  the 
Monument  each  month,  both  by  the  elevator  and  stairway,  the  total 
number  during  the  year,  and  the  aggregate  number  since  the  shaft  was 
opened  to  the  public,  October  9, 1888: 


Vomber 

by  the 

elevator. 


ynmber 

by  the 

tteinray. 


ToUL 


iince  Octo- 
ber 8. 1888. 


1896. 
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September 

OdU»ber 

Korember 

Deoember 

189». 

Jeaoary  
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March 
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IS,  275 
10,829 
0,991 
8,888 
6,464 
7.086 

6,074 
8,528 
7,728 
7,987 
9,115 
5,153 


91.617 


11.688 
i.174 
4,166 
4.13S 
2,683 
3.442 

1.840 
2,227 
8,410 
6,922 
9.835 
3,985 


56,405 


S.864 
14,503 
11.157 
13,021 
9,146 
0.588 

7.914 
5.755 
11.138 
14,909 
18,950 
8,137 


148.022 
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The  small  namber  of  visitors  daring  the  month  of  February  com- 
pared to  the  number  in  January  was  probably  owing  to  the  heavy  snow- 
storm which  commenced  on  February  II  and  lasted  three  days,  ending 
in  a  blizzard  on  the  13th.  For  t^wo  days,  February  13  and  14,  the 
Monument  was  not  open,  it  being  impossible  to  reach  it  on  account  of 
the  great  depth  of  snow,  a  condition  that  has  never  before  existed  since 
it  was  opened  to  the  public  in  October,  1888. 

ELECTRIC  ELEVATOR  FOR  TBS  MONUMENT. 

While  the  present  steam  machinery  is  in  good  order  and  works  satis- 
factorily, it  is  only  because  of  unremitting  attention  and  extreme  care. 
In  these  days  it  is  a  clumsy  system.  Steam  is  carried  800  feet  under 
ground  with  many  pipe  joints  requiring  continual  care  of  their  pack- 
ing; one  of  the  two  boilers  practically  does  nothing  but  keep  this  pipe 
hot.    The  elevator  cage  is  1 ,000  pounds  heavier  than  need  be ;  and  so  on. 

It  would  be  very  easy  to  substitute  electric  power.  A  small  addi- 
tion to  the  boiler  house  feould  be  built  to  hold  the  dynamos;  the  cur- 
rent would  be  carried  under  ground  where  the  steam  pipes  now  are. 
A  lighter  elevator  cage  could  be  used,  with  a  counterweight,  so  as  to 
make  the  load  on  the  dynamos  as  light  as  possible.  The  lighting  of 
the  Monument  would  not  then  require  a  separate  dynamo. 

More  than  this,  there  would  then  be  an  independent  source  of  power 
for  lighting  the  grounds  about  the  Monument  and  south  of  the  Execu- 
tive Mansion,  and  even  for  the  use  of  the  Executive  Mansion  itself  and 
its  front  grounds. 

Owing  to  the  increased  cost  of  material  during  the  past  year  the 
estimate  has  had  to  be  increased  above  the  figures  given  in  1898,  as 
follows: 

Estimated  cost  of  addition  to  boiler  house $6,500 

Estimated  cost  of  one  dynamo  and  conneotions,  inoloding  installation  of  new 
system 20,000 

LEVELS  AT  WASHINOTON  MONUMENT. 

Bench  mark,  to  which  levels  are  referred,  was  established  by  the 
Coast  and  Geodetic  Survey  in  April,  1899,  and  is  29.632  feet  above 
mean  sea  level. 

Eleratiani  of  bench  markt  at  camer$  of  Monument  above  mean  eea  level. 


Date. 

Northwest. 

NorthOMt. 

Soathwest 

SoothOMt 

Bemarks. 

lJ»yl»,18M 

iUyiJSW 

Jiine5,18W 

40.776 
40.755 
40.772 

40.815 
40.756 
40.730 

40.776 
40.760 
40.734 

40.816 
40.760 
40.727 

Weather  rery  dry  sad  hot. 
Leyels  taken  in  cool  of  evening. 

FIBEWOBES  ON  THE  M0NX7MENT  OB0XJin)S. 

On  April  3,  1899,  the  chairman  of  the  fireworks  committee  of  the 
National  Peace  Jubilee  applied  to  the  Secretary  of  War  for  permission 
to  use  the  Washington  Monument  grounds  for  a  display  of  fireworks  on 
May  23, 24,  and  25.  The  letter  was  referred  to  this  ofiice  firom  the  War 
department  and  was  returned  to  that  Department  with  the  following 
indorsement: 

[Third  indorsement.] 

Offigb  of  Public  Buildinos  akd  Grounds, 

WaehingUm,  D.  C,  April  S,  1899. 
Kespectfiilly  returned  to  the  Secretary  of  War. 

There  is  no  objection  by  this  office  to  the  fireworks  exhibition.  Attention  is,  how- 
^▼er,  called  to  paragraph  in  the  sundry  civil  act  approved  August  30, 1890,  volume 
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96,  Btat.L..  pftge  396,  which  reads  as  follows:  ''And  hereafter  no  temporary  Btractnre 
any  kind  shall  be  erected  on  any  reservation,  except  when  authorized  by  special  act 
of  Congress." 

Provided  that  the  terms  of  the  law  as  qnoted  are  strictly  complied  with,  which  it 
is  believed  prohibits  the  erection  of  stages^  seats,  etc.,  it  is  recommended  that  a  per- 
mit be  granted  for  the  nse  of  the  grounds  north  of  the  Washington  MonomeDt, 
adjoining  B  street,  for  the  fireworks  proper. 

THEO.  A.  BINGHAM, 
Colonel,  United  Staiee  Army,  Major,  Corpe  of  Engineen, 

The  application  was  then  referred  by  the  War  Department  to  the 
Judge- Advocate-General  of  the  Army,  who  reported  as  fdllows: 

[Fifth  Indonemcsit.] 

War  DEPARTmtNT, 
Jddgb-Adtocatb-Gkkkral's  Offici, 

Waekington,  D.  C,  April  8, 1899. 
RespectAilly  retnmed  to  the  Secretary  of  War. 

This  is  an  application  ''for  the  nse  of  the  Monument  jp^nnds  daring  the  National 
Peace  Jnbilee  to  take  place  on  Mav  23,  24,  and  25  next,  tor  a  fireworks  display,  to  be 
given  on  the  nightH  above  named.'' 

The  officer  in  charge  of  pnblic  buildings  and  groonds  says  in  the  third  indone- 
ment  hereon: 

*' There  is  no  objection  by  this  office  to  the  fireworks  exhibition.  Attention  i% 
however,  called  to  paragraph  in  the  sundry  civil  act  approved  Augost  30, 1890, 
volume  26,  Stat.  L.,  page  396,  which  reads  as  follows:  'And  hereafter  no  tempoitry 
structure  of  any  kind  shall  be  erected  upon  any  reservation,  except  when  authorized 
by  special  act  of  Congress.' 

"rrovided  that  the  terms  of  the  law  as  quoted  are  strictly  complied  with,  wbieh 
it  is  believed  prohibits  the  erection  of  stages,  seats,  etc.,  it  is  recommended  that  a 
permit  be  granted  for  the  use  of  the  grounds  north  of  the  Washington  Monument, 
adjoining  B  street,  for  the  fireworks  proper." 

i  am  of  the  opinion  that  the  Secretary  of  War  has  power  to  permit  the  use  of  the 
(grounds,  and  I  do  not  think  that  the  statute  quoted  would  prevent  bis  also  author- 
izing  the  erection  of  such  stages,  seats,  etc.,  as  are  necessary  in  order  to  adapt  the 
grounds  to  the  purpose  intended.  The  prohibition  of  the  legislation  referred  U> 
should  not,  in  my  opinion,  be  construed  as  directed  against  these,  bnt  rather  to  be 
directed  against  such  temporarv  structures  as  are  liable  to  be  erected  for  occupation 
or  trade,  or  that  are  not  reqolred  in  order  to  adapt  the  grounds  to  a  temponry 
legal  nse. 

O.  N.  Libber, 
Judge- Advocate-  General 

The  applicatioD  was  then  retoTDed  to  this  office  with  following 
indorsement: 

[Sixth  indonement.] 

War  Departbcent, 
Assistant  Secrktart's  Office, 

Washington,  D,  C,  JpHl  IS,  1899, 
Respectfully  returned  to  the  officer  in  charge  of  public  buildings  and  grounds  for 
report  as  to  whether  the  nse  of  the  Monument  grounds,  as  proposed  in  letter  here- 
with, dated  12th  instant,  from  Pain's  Fireworks  Company,  is  contrary  to  the  public 
interest. 

In  view  of  the  opinion  of  the  Judge- Advocate-General  in  the  fifth  indorsement 
hereon,  recommendation  is  desired  as  to  the  propriety  of  granting  the  use  of  the 
grounds  as  suggested,  and  also  as  to  the  conditions  under  which  such  authority 
shall  be  grant^ 

G.  D.  Mbiklejohn, 
Acting  Secretary  of  1^'or* 

The  application  was  retnrned  to  the  War  Department  April  14,  with 
report  and  recommendation  as  follows: 

[Seventh  indorsement.] 

Office  of  Public  Buildings  and  GroundSi 

Washington,  D,  C,  April  14, 1899. 
Respectfully  returned  to  the  Secretary  of  War. 

The  use  of  that  part  of  the  Monument  grounds  proposed  in  the  letter  herewith  by 
Pain's  Fireworks  Company,  is  not,  in  the  opiuion  of  this  office,  contrary  to  the  pab- 
lio  interest. 
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Since  the  legal  branch  of  the  War  Department  is  of  opinion  that  the  Secretary  of 
VfsLT  has  power  to  permit  the  use  of  the  grounds  in  this  case  and  to  authorize  such 
erections  as  are  necessary  for  the  purposes  intended,  it  is  recommended  that  if  the 
permission  asked  for  is  granted  by  tne  honorable  Secretary  of  War  the  following 
conditions  should  be  inserted: 

First.  That  nothing  in  the  way  of  staging  shall  be  erected  excepting  such  framework 
as  Tuay  be  absolutely  necessary  to  support  the  pyrotochnioal  display  contemplated. 

Second.  That  such  seats  as  are  contemplated  shall  be  entirely  movable  in  charac- 
ter, and  no  seat  or  combinatiou  of  seats  shall  be  heavier  than  can  be  moved  by 
two  men. 

Third.  That  all  other  details  shall  be  left  to  the  decision  of  the  officer  in  charge  of 
pablic  bnildings  and  grounds. 

Theo.  a.  Bingham, 
Colonel,  United  States  Army, 

On  April  20, 1899,  the  papers  were  received  back  at  this  office  with 
fhe  following  additional  indorsement: 

War  Department, 
Office  of  the  Assistant  Secretary, 

Waehington,  D,  C,  ApHlJd,  1899. 
Approved  as  recommended  by  the  officer  in  charge  of  public  buildings  aud  erouuds 
in  seventh  indorsement  hereon,  and  subject  to  the  further  condition  that  the  occu- 

Sation  of  the  ;|n*ounds  and  the  erection  of  any  structures  thereon  shaU  be  under  the 
irect  supervision  and  control  of  the  officer  in  charge  of  public  bnildings  and 
groands. 

The  necessary  instrument  of  anthority  wiU  be  accordingly  prepared  and  forwarded 
to  the  propel  parties. 

O.  D«  Meiklbjohn, 
Acting  Secretary  of  War* 

[Tenth  indorsement.] 

War  DBPARTMENTy    , 
JUOGB-ADVOCATB-QSNRIiAL'S  OfFICK, 

Washington,  D,  C,  ApHl  15, 1899. 
Bespectfhlly  returned  to  the  Secretary  of  War  with  instrument  prepared  in 
duplicate. 

O.  N.  LlEBSR, 

Judge-Advooato-Qenerah 

The  instrnment  referred  to  in  the  tenth  indorsement  was  a  revocable 
license  granting  the  fireworks  committee,  National  Peace  Jubilee,  the 
nse  of  the  Washington  Monoment  grounds  for  a  fireworks  display  on 
May  23,  24,  and  25,  including  the  erection  of  framework  necessary  to 
sapportthe  pyrotechnical  display  and  the  placing  of  seats  for  spectators. 

This  license,  in  duplicate,  was  ^gned  by  the  Secretary  of  War  April 
17,  and  one  copy  transmitted  by  letter,  of  that  date  from  the  War 
Department  to  the  chairman  of  the  fireworks  committee. 

Under  that  permit  the  committee  caused  to  be  erected  during  May 
nx>on  the  grounds  between  the  Monument  and  B  street  north  poles  and 
frames  with  canvas  scenery,  frames  for  set  pyrotechnic  pieces,  an  arti- 
ficial lake  of  water  held  in  canvas  laid  upon  the  ground  about  200  feet 
long  and  30  feet  wide,  and  seats  for,  it  is  said,  about  11,000  spectators, 
consisting  of  chairs  for  reserved  seats  and  wooden  benches  for  seats 
not  re^rved,  the  whole  being  surrounded  by  a  fence  of  meshed  wire 
stretched  upon  posts. 

All  the  material  of  which  the  framework,  scenery,  stands,  seats,  etc, 
were  composed  were  removed  and  the  grounds  cleaned  up  by  the  com- 
mittee after  the  exhibition  was  over. 

The  damage  done  amounted  to  about  $200,  in  addition  to  which  is 
the  several  years'  time  required  for  the  shrubs  and  trees  injured  to 
attain  their  former  growth  and  luxuriance. 
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BUILDINaS    OOOUPIBD    AS    OFFICES     BY    THE    WAR     DEPARTMENT, 
EXCEPT  STATE,  WAR,  AND  NAVY  DEPARTMENTS  BUrLDING. 

Under  date  of  June  30, 1893,  these  buildings  were  placed  under  the 
charge  of  this  office  so  far  as  their  preservation,  care,  and  safety  are 
concerned,  and  on  July  1, 1898,  they  consisted  of  nine  buildings.  On 
August  9, 1898, 1  was  officially  informed  that  two  additional  buildings 
had  been  leased  by  the  War  Department,  viz:  No.  1712  G  street  NW. 
and  the  building  at  the  southwest  comer  of  Seventeenth  and  F  streets 
N  W.,  and  on  October  29, 1898,  that  the  Lemon  Building,  No.  1729  New 
York  avenue,  had  also  been  leased  by  the  Department,  making  a  total 
of  twelve  buildings,  other  than  the  State,  War,  and  Navy,  occupied  by 
the  Department,  as  follows: 

Army  Medical  Maseam  and  Library,  Seventh  and  B  streets  SW* 

Ford's  Theater  Bnilding,  511  Tenth  street  NW. 

Annex  to  Ford's  Theater  Building,  509  Tenth  street  NW. 

No.  610  Seventeenth  street  NW.,  Record  and  Pension  Office. 

Southwest  corner  Seventeenth  and  F  streets  NW.,  office  of  depot  qnartermaster. 
United  States  Army. 

No.  1725  F  street  NW.,  branch  printing  office,  War  Department. 

No.  1712  G  street  NW.,  Rebellion  Record  Office. 

No.  1744  G  street  NW.,  Ordnance  and  Pay  Departments,  United  States  Army. 

No.  1814  G  street  NW.,  Medical  Departniei  %  United  States  Army. 

Annex  to  Winder  Building,  Ordnance  Department,  United  States  Army. 

War  Department  stables,  G  street,  between  Seventeenth  and  Eighteenth  streets 
NW. 

Lemon  Building,  No.  1729  New  York  avenue  NW.,  occupied  by  Supply  Division, 
War  Department,  etc. 

Monthly  inspections  have  been  made  of  these  baildings  during  the 
year  and  they  are  believed  to  be  in  good  and  safe  condition  for  the  pur- 
poses for  which  they  are  being  used.  Suggestions  have  been  made  from 
time  to  time  as  to  strengthening  the  floors  of  some  of  the  buildings 
wherever  thought  necessary  and  for  needed  repairs,  and  these  sugges- 
tions have  been  carried  out  by  the  supply  division  of  the  War  Depart- 
ment, the  repairs,  etc.,  of  the  buildings  being  made  under  the  direction 
of  that  division  and  paid  for  from  appropriations  under  the  control  of 
the  War  Department 

HOUSE  NO.  516  TENTH  STREET  NW.,  WHERE  ABRAHAM  LINCOLN  DIED. 

This  building  has  been  under  the  supervision  of  this  office  since 
November,  1896,  when  the  property  was  purchased  by  the  United 
States. 

The  house  has  been  in  charge  of  Mr.  Oldroyd,  who  is  occupying  it  free 
of  rent  and  acting  as  temporary  custodian  without  pay. 

A  balance  of  $827  is  still  available  for  repairs,  aud  at  its  last  session, 
on  March  3,  1899,  Congress  appropriated,  in  addition,  $3,833.50  to  put 
the  building  in  good  condition.  Project  for  this  work  has  been  submitted 
and  approved,  and  work  will  be  begun  with  the  ensuing  fiscal  year. 

IMPROVEMENT  OF  THE  PUBLIC  GROUNDS  IN  THE  DISTRICT  OF 

COLUMBIA. 

VAKIOUB  RESERVATIONS. 

The  area  covered  by  the  parks  and  park  spaces  in  the  District  of 
Columbia  under  charge  of  this  office  is  about  405  acres,  within  which 
there  are  13.4  miles  of  gravel  and  asphalt  walks,  covering  an  area  of 
16.9  acres,  and  7.6  miles  of  gra\  el  and  asphalt  roads,  covering  an  area 
of  33.03  acres. 
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There  are  in  all  301  reseryations,  varying  in  size  from  a  few  hundred 
square  feet  to  82  acres.    These  reservations  are  classified  as  follows: 


HigUj  improved ^ 

Partially  implored 

UnimproTea....... • ^ 

Tofcal 

Of  these  66  are  inclosed  with  i>ost-and-chain  and  other  low  iron 
fences. 

The  annaal  report  of  my  predecessor  for  1893  outlines  a  general  plan 
for  the  development  of  park  improvement. 

Each  year  an  effort  is  made  to  add  to  the  list  of  improved  reserva- 
tions, but  owing  to  lack  of  necessary  funds  the  progress  is  very  slow. 
It  is  not  generally  realized  how  much  beauty  the  smaller  spaces  are 
capable  of  exhibiting  should  they  be  brought  to  their  highest  condition 
of  improvemeut.  It  is  in  a  measure  true  that  the  outlay  in  this  devel- 
opment is  considerable,  but  the  subsequent  maintenance  of  these  spots 
of  beauty  in  their  highly  improved  condition  is  comparatively  light,  and 
not  much  more  than  the  expense  now  incurred  in  mowing  their  grass 
Barfaces. 

The  last  Congress  appropriated  an  extra  $10,000  for  the  improve- 
meot  of  various  reservations..  Project  for  the  application  of  this  sum 
has  been  submitted  and  approved  and  work  will  be  begun  with  the 
ensning  fiscal  year.  It  is  hoped  partially  to  improve  with  this  amount 
as  many  as  twenty  unimproved  reservations,  covering  8.5  acres. 

Experience  throughout  our  country  in  landscape  gardening  has 
proved  that  for  maintenance  with  the  best  resnlts  it  is  necessary  to 
have  one  exi)erience(l  gardener  and  two  laborers  per  acre.  Oonse- 
qnently,  whei>  the  limited  force  at  the  disposal  of  this  office  is  consid- 
ered, the  results  heretofore  obtained  are  very  creditable  to  the  energy 
and  economy  of  the  employees  of  this  office. 

THB  GENERAL  TREATBfSNT  OF  THB  PARKS  IN  WASmNGTON. 

The  Washington  parks,  present  and  prospective,  fall  into  two  dis- 
tinct classes.  In  the  first  class  are  Bock  Creek  Park,  Soldiers'  Home, 
the  future  (possibly)  Anacostia  Flats,  and  the  Potomac  Flats. 

These  are  all  capable  of  extensive  and  beautiful  development  in  the 
highest  sense,  and  they  are  large  enough  for  the  display  of  all  the 
resources  of  the  landscape  gardener's  art.  Long  vistas  of  greensward 
and  foliage  are  practicable,  shaded  drives  are  possible,  and  the  varia- 
tions of  terrain  lend  themselves  to  the  most  artistic  treatment  possible. 

Moreover,  these  large  parks  should  be,  and  no  doubt  some  day  in  the 
Aiture  wiU  be,  connected  by  magnificent  boulevards,  the  whole  thus 
coustituting  an  emerald  setting  for  the  beautiful  city  within. 

While  the  possible  future  Anacostia  Flats  are  still  only  on  paper  and 
the  connecting  boulevards  are  only  an  idea,  the  Potomac  Flats  have 
arrived  at  a  point  in  their  existence  where  foresight  may  prove  of  great 
value.  They  are  still  to  be  filled  up  3  feet  higher.  The  earth  with 
^hich  this  will  be  done  is  unsuitable  for  vegetation  and  will  have  to 
be  underdrained  before  it  can  be  used.  If  this  subsoil  drainage  were 
studied  out  now  and  the  tiles  laid  as  filling  progressed  it  would  hasten 
the  availability  of  the  park  and  save  expensive  excavations  to  lay  these 
drains  at  a  future  date. 
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The  second  class  of  parks  above  referred  to  present  a  different  phase 
of  the  art  and  must  be  treated  with  more  attention  to  their  practical 
usefdlness  than  to  their  artistic  culture.  They  are  the  breathing 
spaces  of  a  large  city,  and  are  used  more  by  the  poorer  people  in  the" 
daily  life  than  are  the  large  parks.  Here  children  and  nurses  cong 
gate,  and  here  during  the  long  hot  summer  those  who  can  not  leave  tk 
city  go  for  a  breath  of  fresh  air  or  to  find  such  breeze  as  may  be  stirr* 
and  unable  to  penetrate  the  interior  of  the  heated  houses. 

On  this  account  and  on  account  of  their  small  size  the  art  of  \ 
landscape  gardener  is  limited  by  utilitarian  requirements.    It  is  ] 
ble,  of  course,  to  drape  the  foliage  to  advantage  about  the  statues  ^ 
fountains  and  to  please  the  eye  by  flowering  shrubs  and  beds  of  flowe 
ing  plants.    But  experience  has  showii  that  no  concealment  must! 
possible  for  wrongdoers,  and  the  i>lants  must  be  such  as  not  to  interfi 
with  the  breeze  and  make  the  benches  and  seats  as  hot  as  the  hoasi 
This  necessitates  great  openness  in  the  planting  of  these  small  pa 
and  is  the  reason  why  some  of  them  which  were  thickly  overgrow 
have  been  thinned  out. 

The  requirements  of  city  life  in  this  subtropical  climate  call  loudly  1 

FOUNTAINS 

and  that  they  should  be  increased  in  number  instead  of  being  dii 
ished,  as  is  now  the  case.  The  necessary  water  should  not  be  grud] 
for  its  use  can  be  held  under  strict  control. 

There  ought  to  be  one  or  two  very  large  and  beautiful  fountains  h 
including  a  superb  electric  fountain.    This  latter  need  cause  no  fear 
wastefulness  of  water,  for  the  water  will  be  pumped  over  and  ova 
again  by  the  same  power  that  illuminates  the  water. 

THB  PARKS  OF  WASHINGTON  IN  RELATION  TO  PARKS  OF  OTHER  GITIX8. 

As  superintendent  of  parks  of  the  city  of  Washington,  this  office  i 
in  receipt  of  many  inquiries  from  all  parts  of  the  country;  visits  hav 
also  been  received  from  park  superintendents  of  other  cities.  Thii 
correspondence  only  shows  the  force  of  the  remark  often  made  in 
years  in  annual  reports  of  this  oflBce,  that  "  the  park  authorities  o 
other  cities  throughout  the  country  think  it  most  natural  to  look  toth( 
park  system  of  the  Capitol  city  for  a  model  in  what  pertains  to  tlu 
development,  improvement,  ai)d  maintenance  of  parks,"  and  empluisizej 
the  disappointment  with  which  they  realize  on  how  slight  a  basis  theii 
expectations  are  founded. 

The  officer  in  charge  of  public  buildings  and  grounds  has  often  been 
urged  to  become  a  member  of  the  Association  of  American  Park  Super- 
intendents; to  attend  and  make  addresses  at  their  conventions,  and  in| 
other  ways  to  give  the  parks  throughout  the  country  the  benefit  of  the" 
experience  of  this  office,  and  to  derive  for  this  office  such  benefits  as 
would  naturally  accrue  from  the  conferences  indicated. 

It  is  believed  that  it  would  be  to  the  public  interest  for  the  officer  ia 
charge  of  public  buildings  and  grounds  to  be  authorized  to  become  a 
member  of  the  American  Out-Door  and  Park  Association;  to  attend 
the  conventions;  to  exchange  annual  reports,  and  in  other  ways  be  a 
benefit  to,  and  derive  benefit  from,  the  other  park  systems  of  the  country. 

THE  FUTURE  OF  PARKS  IN  WASHINGTON. 

The  close  of  the  nineteenth  century  is  in  one  regard  distinguished 
from  all  which  have  preceded  it  by  the  prominence  given  to  the  study 
of  the  social  problem.    !Never  in  the  history  of  the  world  has  there 
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been  such  a  feeling  of  charity  and  good  will  so  nniyersally  dissemi- 
nated. This  has  shown  itself  in  the  very  large  amoanter  of  money 
expended  for  charitable  purposes,  for  the  study  and  conquest  of  epi- 
demic diseases,  the  increase  and  purification  of  water  supply,  theintro- 
daction  and  improvement  of  drainage  systems,  etc. 

The  hard  lot  of  the  toiling  masses  crowded  together  in  cities  and  pre- 
TeDted  by  the  struggle  for  life  from  improving  their  surroundings,  has 
appealed  to  the  growing  kindliness  of  those  more  fortunate.  More 
than  one- half  of  the  world's  population  lives  in  cities,  where,  in  conse- 
quence, land  has  become  too  valuable  not  to  be  covered  by  buildings. 
This  has  resulted  not  only  in  intellectual  degradation  but  in  physical 
degeneration,  and  it  has  been  recognized  throughout  the  civilized 
world  that  for  good  health  and  happiness  in  life  people  must  have  a 
certain  amount  of  contact  with  nature.  Hence,  the  opening  of  the 
twentieth  century  is  inark^  by  a  strong  movement  to  introduce  into 
crowded  city  life  a  little  touch  of  the  outside  country. 

Valuable  properties  have  been  bought  in  large  cities  and  turned  into 
parks,  and  there  has  been  a  very  sensible  increase  in  the  number  of 
small  spaces  in  large  cities  left  open  and  cultivated,  so  far  as  might  be. 
No  city  in  the  world  has  as  many  of  these  small  (and  large)  parklets  as 
Washington,  already  available  for  the  use  of  the  present  and  of  a  very 
much  denser  population.  It  might  be  said,  indeed,  that  the  laying 
out  of  Washington  City  embodied  an  ideal  toward  which  the  charitable 
and  benevolent  efibrts  of  the  nineteenth  century  in  this  line  have  been 
directed.  Provision  has  been  made,  as  time  passed  by  Congress,  for 
the  extension  of  this  system,  which  is  in  every  way  beneficial  to  a  popu- 
lation, not  only  physically  and  intellectually,  but  morally  as  well. 
While,  however,  the  park  lands  of  Washington  have  been  kept  and 
slightly  added  to  during  the  past  fifty  years.  Congress  has  not  seen  fit 
to  develop,  by  appropriations  for  improvements,  &e  latent  possibilities 
of  the  park  system  in  Washington. 

With  the  close  of  one  century  and  the  opening  of  another— consider- 
ing the  unexpectedly  new  and  grand  future  opening  before  us  as  the 
leading  nation  in  the  progress  of  humanity,  charity,  and  good  will 
toward  all  others — it  is  not  only  my  duty,  but  it  seems  also  a  fitting 
time  to  call  the  particular  attention  of  Congress  to  the  needs  of  a  greater 
liberality  in  developing  and  beautifying  the  parks  of  our  capital  city. 

The  so-called  Potomac  Flats  will  one  day  become  a  public  park  and 
form  the  western  end  of  the  beautifid  system  planned  by  the  origina- 
tors of  the  city,  to  extend  from  the  Capitol  to  the  Potomac  River. 

It  should  here  be  noted  in  passing,  that  the  Botanical  Garden  logi- 
cally belongs  to  this  system,  should  eventually  be  thrown  open,  improved 
by  walks  and  drives,  and  made  a  part  of  it. 

Some  day,  probably,  the  Anacostia  Flats  will  be  improved,  and  proper 
provision  should  be  made  for  additional  parks  in  that  section  of  the 
city.  The  eastern  end  of  Pennsylvania  avenue  is  susceptible  of  being 
niade  extraordinarily  beautiful. 

A.  proper  regard  for  economy  dictates  that  the  p^rks  in  and  around 
Washington  should  form  a  systematic  and  well  considered  whole,  and 
U^  is  not  too  early  to  provide  for  the  study  of  this  question.  It  is 
heUeved  that  an  appropriation  of  $10,000,  or  so  much  thereof  as  might 
he  found  necessary,  would  be  well  spent  in  the  study,  mapping,  laying 
out,  and  estimating  for  such  a  park  system  as  has  been  indicated, 
puch  a  study  at  this  time  would  lead  to  definite  conclusions  as  to  what 
IJj'^anted,  and  economical  foresight  in  providing  therefor  in  the  future. 
Should  such  an  appropriation  be  made,  this  of&ce  is  prepared  to  under- 
BNa  99 ^240 
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take  the  work  at  once,  since  it  has  in  its  employ  a  competent  and 
landscape  gardener,  in  the  person  of  Mr.  George  H.  Brown,  who^^ 
made  such  work  his  life  profession,  and  his  ability  in  this  hne  \a  | 
tically  illustrated  by  the  success  already  attained. 

PABK  CURBING. 

It  being  the  wish  of  Congress  that  the  public  parks  should  be  in* 
as  little  as  jwssible,  all  the  former  high  iron  fences  have  been  rei 
except  where  absolutely  needed.  This  left  the  edges  of  the  park 
an  untinished  appearance,  in  some  cases  unsightly.  Congress  b; 
Tided  means  in  the  past  for  placing  a  stone  curbing  around  so] 
these  parks,  an  improvement  which  is  greatly  needed  in  other 
particularly  Franklin  and  Lincoln. 

The  accompanying  drawing  shows  the  various  styles  of  park  c< 
already  in  use  throughout  the  city.  The  cost  varies  from  $3  to  $3 
running  foot.  A  moderate  annual  appropriation  for  this  purpo 
recommended. 

HAINTBNANCB  OF  IMPROVED  PARKS. 

The  improved  parks  and  park  spaces  have  been  maintained  in 
condition  during  the  year,  the  work  consisting  of  mowing  and  n 
lawns,  cleaning  gutters  and  drain  traps,  edging  the  grassed  margi 
roads  and  walks,  caring  for  flower  beds,  trees,  and  shrubbery,  ga 
iug  up  and  removing  rubbish,  pruning  trees  and  shrubbery,  and  si 
ing  the  paved  walks  through  the  parks  and  the  pavements  ar 
them.  Dead  and  unsightly  trees  and  decaying  shrubs  have 
removed,  surfaces  of  gravel  roads  and  walks  repaired,  raked  and  tA 
board  walks  repaired,  bare  places  on  lawns  seeded  or  soddedJ 
new  sod  laid  along  the  margins  of  walks,  caterpillars  removed  ■ 
trees,  and  elm  trees  sprayed  to  destroy  the  elm  beetle;  branch! 
trees  overhanging  roads  and  walks  removed,  drain  pipes  repaired  j 
freed  from  stoppages,  wire  fencing  placed  around  flower  beds  to  prdl 
them,  stake  and  wire  fences  to  prevent  trespassing  erected,  and- 
fences  rep^iired. 

All  the  summer  bedding  plants  were  removed  from  the  flower  b 
in  the  early  autumn,  some  of  the  beds  replanted  with  chrysanthemfl 
for  fall  bloom,  and  others  with  flowering  bulbs  and  pansies  for  el| 
spring  bloom.  In  the  spring  the  beds,  to  the  number  of  210,  ^ 
planted  with  bedding  plants  for  summer  decoration, 

children's  playgrounds. 

By  the  act  of  Congress  approved  August  30,  1890,  the  oflBcer^ 
charge  of  public  grounds  was  authorized  to  set  aside  a  portion  of  i 
public  grounds  for  a  children's  playground,  under  regulations  to ' 
prescribed  by  him.  The  southern  portion  of  the  Monument  Park  yi 
at  once  set  aside  for  this  purpose,  but  no  regulations  were  prescribe 
as  there  were  no  means  of  carrying  them  out,  no  watchmen  or  polif 
men  having  been  authorized,  and  the  service  of  the  one  watchman  i 
duty  at  the  Monument  being  needed  there  to  protect  the  structu! 
from  acts  of  vandalism. 

Just  complaints  were  received  that  the  lawns  were  being  destroy® 
trees  injured,  and  that  the  children's  playground  was  overrun  by  vi 
ions  and  improper  persons.    This  office  has  been  requested  to  talp^^ 
action  to  relieve  the  grounds  of  such  characters,  and  has  been  oblige» 
to  call  on  the  District  police  for  assistance. 


Digitized  by 


Google 


wm^ 


iPWill 


ury^t/^t  mgi»mtm-»amim^^^0»0,iititt»M 


mmmf!^--U'Mm-.  ym 


'^"'  ■ :' /""    *****'**  **"  "f 


CORPS   OF  ENGINEERS     U.S.ARMY. 

Office  of  Public  Buildiix^s   and  Oroundd 

WASHINGTON,  D.C. 


li 


SAMPLES 

OF 

STONE  AND  CEMENT 

COPING. 


To  aj&eompanjf  amuuxl  7^>orib  of. 


xlurtc  SO'f899, 


OoL  UiS^Jim^. 


Eng  56  1 


Digitized  by 


Google 


Digitized  by 


Google 


APPENDIX   C  C  C — PUBLIC   pUILDINGS   AND   GROUNDS.      3827 

To  protect  the  improved  grounds  as  far  as  possible,  and  to  prevent 
serioas  annoyance  to  those  enjoying  the  beauty  of  the  park,  the  phiy- 
ground  was  transferred  in  the  autumn  of  1893  to  the  site  between  B 
street  and  the  main  drive  north  of  the  Monument.  This  plot  of 
ground  covers  an  area  of  about  8  acres  and  is  occupied  nearly  all  the 
time  by  men  and  boys  playing  football  and  baseball. 

By  the  act  of  Congress  approved  March  2, 1895,  the  officer  in  charge 
of  public  buildings  and  grounds  was  directed  to  authorize  the  use  of  a 
portion  of  the  grounds  within  the  ellipse  south  of  the  Executive  Man- 
sion for  a  children's  playground,  under  regulations  to  be  prescribed  by 
him. 

Notice  was  given  through  the  public  press  that  children  applying 
would  be  authorized  to  play  lawn  tennis,  croquet,  cricket,  and  kindred 
games.  The  only  requirements  were  that  the  children  should  be  rec- 
ommended by  any  reputable  citizen,  and  would  agree  to  exercise  the 
common  rules  of  courtesy  which  would  govern  them  in  a  private  park. 

But  two  requests  were  received  for  this  privilege.  Both  were  promptly 
granted,  but  in  neither  instance  was  advantage  taken  of  the  permit. 

Several  applications  from  young  men  to  play  football  and  baseball 
in  the  reservations  were  received,  but  it  was  not  believed  that  it  was 
intended  under  the  law  that  the  lawns  of  the  ellipse  or  other  parks 
should  be  used  for  these  purposes. 

It  is  proposed  during  the  ensuing  year  to  prepare  reservation  No. 
126,  at  the  intersection  of  Virginia  and  Georgia,  avenues  and  L  street, 
between  Ninth  and  Eleventh  streets  Southeast,  as  a  playground.  Not 
very  much  can  be  done  with  the  money  available,  but  the  District 
Commissioners  have  agreed  to  curb  the  space  and  this  office  will  level 
it  oil',  roll  it,  put  up  a  drinking  fountain,  and  make  it  as  available  as 
possible. 

These  playgrounds  should  be  set  aside  in  various  parts  of  the  city 
for  the  use  of  children,  not  to  be  monopolized  by  grown  persons  or 
half-grown  youths,  nor  to  be  used  for  games  prohibited  under  the 
police  regulations  of  the  District. 

Howard  University  Park,  either  highly  improved  or  in  its  present 
condition,  could  well  be  selected  for  this  purpose,  and  many  of  the 
smaller  reservations  throughout  the  city,  which  have  not  been  highly 
improved,  could  be  set  aside  for  playing  lawn  tennis,  croquet,  and 
kmdred  games. 

OBOUNDS  OF  SXBCUrrVK  MANSION. 

In  addition  to  the  usual  work  required  for  the  care  and  maintenance 
of  these  grounds,  the  following  has  been  accomplished:  The  asphalt 
semicircular  roadway,  leading  from  the  entrances  on  Pennsylvania 
avenue  to  the  north  front  of  the  mansion,  has  been  repaired,  and  its 
entire  area  of  3,400  square  yards  covered  with  new  asphalt  wearing 
surface.  Eepairs  were  also  made  to  the  asphalt  walks  in  the  north  and 
west  parts  of  the  grounds  where  cuts  had  been  made  for  electric-wire 
conduits,  the  repairs  covering  an  area  of  12 J  square  yards.  Eight  iron 
posts,  carrying  electric  arc  lamps,  were  erected  in  September,  1898,  the 
corrent  being  supplied  through  cables  placed  in  terra  cotta  conduits 
laid  under  ground.  Six  of  these  lamps  are  within  the  iron  fence  and 
two  outside  at  the  southeast  and  southwest  corners  of  the  groun<1s. 
These  lights  were  erected  and  are  maintained  under  contract.  They 
have  been  lighted  since  September  21, 1898.  In  October  ail  the  flower 
beds  were  cleared  of  bedding  plants,  and  45  of  them  prepared  and 
planted  with  spring  flowering  bulbs,  requiring  about  60,000  bulbs  and 
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plants.  In  the  spring  the  bulbs  were  removed  and  the  beds  replanted 
with  summer  bedding  plants.  Over  50  beds  were  thus  planted,  requir- 
ing about  35,000  plants  and  bulbs  in  nearly  300  varieties  and  species. 
Eleven  lamp  posts  and  gas  lanterns  in  the  grounds  and  13  on  the  side- 
walk on  the  east,  south,  and  west  sides  of  the  grounds  were  painted, 
and  necessary  repairs  made  to  the  iron  fence  inclosing  the  grounds. 
Some  young  trees  and  shrubs  were  planted,  and  necessary  repairs  made 
to  the  three  large  fountains  in  the  grounds.  The  sectional  band  pla^ 
form  used  by  the  Marine  Band  at  the  Saturday  afternoon  concerts, 
given  in  these  grounds  during  the  summer,  has  been  enlarged  by  the 
construction  of  12  additional  sections,  containing  700  square  feet,  and 
13  additional  trestles  for  supporting  same. 

In  accordance  with  the  usual  custom,  the  grounds  were  thrown  open 
to  the  children  on  Easter  Monday,  April  3.  In  order  to  protect  them 
from  injury  temporary  wire  fencing  was  placed  around  all  flower  beds, 
small  trees  and  shrubs,  and  the  large  fountain.  But  little  damage  was 
done  to  the  trees  and  sbrubs,  but  the  grounds  were  badly  litter^  and 
considerable  damage  done  to  lawn  surfaces.  The  cost  of  erecting  and 
removing  wire  fencing,  cleaning  up  the  grounds,  and  resodding  or  seed- 
ing bare  places  on  lawns  where  the  grass  was  destroyed  by  the  tramp- 
ing of  the  crowd  over  it,  was  about  $160. 

PROPAGATIMQ  GARDBXS,  mCLUDINO  THB  ORBBKHOUSBS  AND  NURSBRT. 

Necessary  repairs  were  made  to  the  various  greenhouses  during  the 
year  and  the  large  and  valuable  collection  of  plants  was  maintained  in 
good  condition. 

Kepairs  were  made  to  decayed  woodwork  in  the  greenhouses,  such  as 
sashes,  doors,  posts,  rafters,  wall  plates  and  staging,  coal  bins,  and 
board  walks,  and  all  the  new  woodwork  painted.  The  flues  of  all  boil- 
ers were  opened  and  cleaned,  the  fronts  of  boilers  and  fdrnaces  painted, 
boilers  repaired,  and  joints  of  heating  pipes  repacked.  The  roo&  of 
nine  greenhouses  and  some  of  the  sashes  of  other  houses  were  reglazed 
and  all  broken  glass  replaced  with  new  glass.  New  tin  gutters  and 
down  siK)uts  and  new  galvanized  iron  gutters  were  made  and  placed  on 
some  of  the  houses  and  painted,  and  the  roof  of  a  potting  shed  covered 
with  tin.  The  interior  woodwork  and  ironwork  of  two  greenhouses, 
and  the  roofs  of  six  greenhouses,  two  potting  houses,  and  four^tting 
sheds  have  been  painted  and  some  drainpipe  laid.  A  shed  for  storing 
a  steam  road  roller  was  built  and  one  of  the  frame  potting  sheds 
extended. 

A  new  greenhouse  building,  112  feet  long,  26  feet  wide,  and  16  feet 
high  was  built  during  the  year. 

A  pit  addition  to  the  propagating  house  was  also  constructed.  It 
has  brick  walls,  is  130  feet  long,  12  feet  wide,  and  3  feet  high,  and  is 
heated  by  262  feet  of  2-inch  and  816  feet  of  IJ-inch  hot- water  pipe  con- 
nected with  the  boiler  of  the  propagating  house.  With  the  exception 
of  the  flagstone  for  the  walks,  the  pit  was  built  with  old  materials 
from  a  greenhouse  of  the  Treasury  Department  transferred  to  this  office 
without  expense  by  that  Department. 

A  cold  frame,  112  feet  long  and  7  feet  6  inches  wide,  was  also  con- 
structed. 

There  were  propagated  during  the  year  720,053  park  bedding  plants 
of  over  50  kinds  and  284  varieties. 

There  were  purchased  during  the  year,  under  contract,  74,200  bulbs 
for  winter  forcing  in  the  greenhouses  and  lor  fall  planting  and  early 
spring  bloom  in  the  parks.    There  were  also  purchased  1,12^  plants. 
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The  following  plants  were  grown  in  the  greenhonses  for  fall,  winter^ 
and  spring  bloom :  3,135  smilax  plants,  1,542  carnations,  80  alyssum. 
1,807  roses,  2,136  violets,  and  3,450  chrysauthemnms  for  stock  and  fall 
flowering— in  all,  12,160. 

There  were  potted  and  boxed  for  winter  forcing  the  following  bulbs: 
4,305  freesia,  2,000  narcissus,  700  liliums,  8,000  Roman  hyacinths, 
3,000  Dutch  hyacinths,  5,000  tulips,  and  2,500  pips  lily  of  the  valley. 

There  were  sent  out  to  the  parks,  for  fall  planting,  9,794  chrysanthe- 
mum plants,  and  for  early  spring  flowering,  86,259  bulbs,  and  5,874 
pansy  plants  for  early  spring  bloom. 

In  April,  May,  and  June,  679,862  bedding  plants  and  3,072  tropical 
plants  were  .sent  out  for  summer  planting  in  the  parks;  26  vases  in  the 
parks  were  stocked  with  plauts  and  water  lilies  planted  in  the  basins 
of  some  of  the  fountains;  19,718  bedding  plants  and  290  roses  were 
furnished  for  the  grounds  of  public  buildings;  18,337  bedding  plants 
and  60  roses  to  hospitals  and  charitable  institutions,  and  the  remaining 
odds  and  ends  of  surplus  bedding  plants  left  over  from  the  spring 
planting  of  the  parks  were  given  to  whoever  applied  for  them. 

In  the  nursery  grounds  the  lawns  were  mown  as  often  as  needed 
daring  the  growing  season,  roads,  walks,  gutters,  and  grounds  main- 
tained in  a  cleanly  condition,  and  the  young  stock  cared  for;  a  survey 
of  the  propagating  gardens  was  made  and  work  commenced  preparing 
a  map  of  the  same;  17,753  miscellaneous  plants  and  1,625  bulbs  were 
planted  for  stock  and  for  early  spring  and  summer  bloom,  and  3,710 
clirysanthemnm  plants  set  out  for  fall  planting  in  the  parks;  390  trees 
and  475  shrubs  were  purchased;  759  young  flowering  shrubs  and  152 
yonng  trees  were  taken  up  and  planted  in  the  parks,  and  trees  and 
shrubs  in  the  nursery  transplanted  as  required. 

Extensive  improvements  can  weU  be  made  at  these  gardens.  About 
700,000  plants  are  annually  propagated  at  the  greenhonses  for  use  in 
the  summer  and  autumn  decorations  of  the  public  parks.  The  beauti- 
ful water  lilies  and  other  aquatic  plants  used  in  many  of  the  fountain 
basins  are  also  propagated  here. 

The  various  structures  are  serviceable  for  the  purposes  for  which 
they  are  used,  and  have  been  mainly  erected  by  our  own  workmen,  at 
comparatively  cheap  cost.  They  are  without  ornamentation  of  any 
kind,  and  are  maintained  in  repair  by  a  small  annual  appropriation 
of  $2,000.  The  buildings  should  be  increased  in  number.  A  large 
storehouse,  palm  house,  and  subtropical-plant  house  are  especially 
needed.  Greenhouse  pits  and  cold  frames  are  also  required  for  the 
purpose  of  growing  hardy  herbaceous  perennials,  no  plantings  of 
which,  of  any  magnitude,  have  as  yet  been  made  in  any  of  the  parks 
or  other  public  gardens  in  Washington. 

By  the  courtesy  of  Colonel  Allen,  the  engineer  oflScer  in  charge  of 
filling  the  Potomac  Flats,  which  when  filled  are  by  law  to  be  used  as  a 
public  park,  and  by  authority  of  the  Chief  of  Engineers,  greatly  needed 
additional  space  has  been  added  temporarily  to  the  propagating 
gardens,  and  he  has  also  transferred  temporarily  to  this  olfice  the 
needed  space  for  storage  and  comx>ost  heaps  at  the  foot  of  Eighteenth 
and  Nineteenth  streets  NW. 

This  olfice  is  frequently  in  receipt  of  requests  for  the  loan  of  plants 
from  the  gardens  for  the  use  of  churches,  fairs,  festivals,  etc.,  and 
demands  are  constantly  made  for  flowering  and  decorative  plants  for 
private  purposes. 
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All  such  requests  have  to  be  declined,  as  either  the  loan  or  gift  of 
any  plants  would  be  in  violation  of  the  following  extract  firom  the  act 
of  Congress  approved  June  20, 1878: 

Frot'ided,  That  hereafter  only  snch  tre^,  shrubs,  and  plants  shall  be  propagated 
at  the  greenhouses  and  nursery  as  are  suitable  for  planting  in  the  publio  reserva- 
tions, to  which  purpose  only  the  said  productions  of  the  greenhouses  and  nursery 
shall  be  applied. 

After  the  annual  spring  planting  in  the  parks  is  completed,  it  some- 
times happens  that  tliere  is  a  small  surplus  of  bedding  plants  on  hand. 
These  are  divided  among  such  public  reservations  or  institutions  as 
the  State,  War,  and  Navy  building.  Marine  Barracks,  Washington 
Aqueduct  grounds,  Fort  Myer  Military  Reservation,  and  various  hos 
pitals  and  orphan  asylums.  After  these*  are  supplied,  should  there 
still  be  a  few  such  surplus  plants  remaining,  they  are  given  to  whoever 
may  ask  for  them. 

This  office  now  furnishes,  after  its  park  planting  is  completed,  maoy 
plants  and  shrubs  for  beautifying  the  grounds  of  the  various  Executive 
Departments,  the  labor  in  planting  and  care  being  furnished  by  each 
Department. 

As  we  propagate  nearly  three-quarters  of  a  million  plants  every  year, 
at  a  cost  of  less  than  3  cents  apiece,  the  results  obtained  would  he 
much  finer  if  this  department  had  a  slight  increase  of  funds  for  caring 
for  all  the  Executive  Department  grounds  together.  We  have  a  force 
of  skilled  workmen  which  would  need  but  slight  increase  over  present 
numbers  to  propagate  for  all  the  Departments,  plant  and  care  for  the 
flowers  and  shrubs,  and  better  results  would  be  obtained  for  less  actual 
cost  to  the  Government  than  now,  when  several  small  and  rather 
untrained  forces  of  men  do  this  work. 

If  an  appropriation  of,  say,  $400  only  were  made  for  each  Executive 
Department,  the  total  of  only  $:i,800  would  enable  this  extra  work  to 
be  done,  which  is  quite  in  the  line  of  systematic  administration. 

RK8KRVAJION8  NORTH  OF  PENNSYLVANIA  AVENUE  AND  WEST  OF  THE  CAPITOL. 

This  division  of  the  city  embraces  all  the  public  reservations  located 
between  First  and  Twenty  eighth  streets  west  and  B  street  and  Florida 
avenue  n(»rth,  the  majority  of  which  are  in  an  advanced  condition  of 
improvement  and  require  the  constant  attention  of  a  force  of  skilled 
laborers  for  their  proper  maintenance. 

It  includes  the  higlily  improved  parks  known  as  Washington  circle, 
Rawlins  square,  Du  Pont  circle,  Scott  circle,  Lafayette  square,  Frank- 
lin scjuare,  Farragut  scjuare,  McPherson  square.  Mount  Vernon  square, 
Iowa  circle,  Thomas  circle.  Judiciary  square,  and  a  number  of  other 
smaller  highly  improved  reservations. 

In  addition  to  the  work  required  for  the  care  and  maintenance  of  the 
improved  parks  and  park  places  in  this  division,  the  following  has  been 
accomplished: 

J)u  Pont  circle, — Repairs  were  made  to  the  asphalt  walks,  the  repairs 
covering  an  area  of  375  square  yards.  Owing  to  the  erection  of  electric 
lights  near  the  circle  by  the  District  government,  the  lighting  of  eight 
gas  lamps  by  this  oflice  in  the  line  of  postand  chain  fence  inclosing 
the  reservation  became  unnecessary  after  the  25th  of  September,  and 
they  were  accordingly  dispensed  with  and  the  burners  removed.  Gas 
pipe  was  run  into  the  watchman's  lodge  for  the  purpose  of  lighting 
same. 

Farra/fut  Park. — Bare  places  on  the  lawns  were resodded,  1,016  square 
yards  ol  8o4  having  been  used  for  the  purpose}  bare  places  not  resod- 


Digitized  by 


Google 


APPENDIX  C  C  C — PUBLIC   BUILDINGS  AND  GROUNDS.      3831 

ded  were  sown  with  grass  seed.  Bepairs  were  made  to  worn  places  in 
the  asphalt  walks,  66  square  yards  having  been  resurfaced  with  new 
asphalt.     The  x)ostand-chain  fence  inclosing  the  park  was  painted. 

JFranklin  Park. — Bare  places  on  lawn  surfaces  were  loosened  and  sown 
with  rye  and  grass  seed.  Forty-three  square  yards  of  asphalt  walk 
were  resurfaced  where  the  old  surface  had  become  worn  and  broken. 
In  January  and  February  the  lawns  were  covered  with  manure  com- 
post, 158  cart  loads  having  been  used  for  the  purpose. 

Iowa  circle. — The  mound  around  the  base  of  the  pedestal  of  the  statue 
of  General  Logan  was  sodded,  216  square  yards  of  sod  being  laid. 
Eepairs  were  made  to  the  asphalt  walks  where  required;  22  square 
yards  were  resurfaced. 

Judiciary  Park, — ^The  asphalt  pavement  on  the  F  street  roadway 
through  this  park  was  extended  out  to  Fifth  street,  the  area  of  gravel 
road  paved  amounting  to  540  square  yards.    This  entire  roadway  is 
now  covered  with  an  asphalt  pavement.    The  gravel  roadway  on  the 
line  of  £!  street  was  also  paved  with  asphalt  from  the  entrance  on 
Fourth  street  for  about  half  its  length  through  the  park,  the  area  cov- 
ered amounting  to  994  square  yards.    A  granite  block  apron,  26  feet 
long  by  2^  feet  wide,  was  laid  across  the  end  of  the  new  asphalt  pave- 
ment on  E-street  roskdway  to  make  a  good  junction  with  the  adjoining 
gravel  surface.    Bepairs  were  made  to  worn  portions  of  the  asphalt 
walks  in  this  park,  an  area  of  200  square  yards  having  been  resurfaced. 
The  gravel  removed  from  that  portion  of  the  E-street  roadway  which 
was   paved  with  asphalt  was  used  in  repairing  and  resurfacing  the 
gravel  surface  of  the  remainder  of  that  roadway  out  to  Fifth  street. 
The  chain  barricade  across  the  center  roadway  was  removed  and  ten 
iron  posts  set,  placed  6  feet  apart,  to  prevent  the  passage  of  vehicles. 
The  cobblestone  gutters  on  the  sides  of  the  new  asphalt  roadway  were 
repaired.    The  narrow  strip  of  gravel  at  each  side  of  the  asphalt  walk 
leading  from  the  Pension  Bureau  building  to  Fourth  and  E  streets  was 
paved  with  cobblestones  for  a  distance  of  167  feet. 

Lafayette  Park. — Worn  places  in  the  asphalt  walks  were  repaired,  an 
area  of  112  square  yards  having  been  resurfaced.  A  new  sewer  was 
laid  in  the  south  side  of  the  park,  running  from  the  entrance  at  the 
southeast  corner  to  the  center  (Sixteenth  street)  entrance  from  Penn- 
sylvania avenue.  In  this  work  262  feet  of  12inch,  60  feet  of  d-inch,  and 
24  feet  of  6-inch  terra-cotta  drain  pipe  were  used,  and  two  brick  catch 
basins  each  2  feet  square  constructed.  The  iron  railing  around  the 
Jackson  statue  and  the  four  gun  carriages  within  were  painted. 

Mount  Vernon  Park. — The  gravel  walk  in  this  park  leading  from  the 
southwes^comer  entrance  to  the  center  walk  was  paved  with  asphalt, 
the  area  covered  amounting  to  77  square  yards. 

The  act  of  Congress  approved  March  3, 1899  (Public— Ko.  219),  selects 
this  square  as  the  site  for  a  building  to  be  erected  for  the  Washington 
Public  Library. 

Presidents  Park  (south  of  the  Treasury  Department^  Executive  Mansion 
groundsy  and  State^  War,  and  Navy  Departments). — The  gravel  roadway 
between  the  Executive  Mansion  and  the  State,  War,  and  Navy  building 
^as  resurfaced  with  fresh  gravel,  and  an  apron  of  granite  blocks  42 
feet  long  and  2^  feet  wide  laid  across  its  entrance  from  Pennsylvania 
avenue. 

Repairs  were  also  made  to  other  portions  of  the  gravel  roadways  in 

the  park;  the  entire  work  required  479  cubic  yards  of  gravel,  which 

was  purchased  under  contract.    Worn  portions  of  the  walks  at  the 

.  northeast  corner  of  the  park  were  repaired  with  gravel  removed  from 

two  reservations  on  Pennsylvania  avenue,  whose  walks  were  paved 
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with  asphalt.  The  photograph  building  in  the  northeast  comer  of  the 
grouuds  and  the  greenhouse  structure  in  rear  of  the  same,  both  belong- 
ing to  the  Treasury  Department  and  which  stood  on  the  site  of  the 
Sherman  statue,  were  transferred  to  this  office  by  that  Department, 
the  buildings  taken  down  by  employees  of  this  office,  and  the  materials 
hauled  to  the  storage  yards  at  the  nursery.  A  cobblestone  gutter  48 
feet  long  and  18  inches  wide,  grouted  with  cement,  was  laid  at  the  east 
side  of  the  Executive  Mansion  stable,  in  the  northwest  corner  of  tbe 
park,  and  a  new  draintrap  constructed  and  connected  by  30  feet  of 
4-inch  iron  drainpipe,  with  the  drainpipe  from  stable  for  carrying  off 
surface  water  from  low  ground  on  north  side  of  the  building;  72  large 
trees  and  203  flowering  shrubs  were  planted  outside  of  the  belt  of  trees 
growing  around  this  stable  and  the  stable  of  public  buildings  in  the  rear. 
A  plank  walk  225  feet  long  and  3  feet  wide  was  constructed  in  the 
northeast  corner  of  the  park. 

Scott  Circle. — The  curb  and  gutterway  on  the  east  side  of  the  mound 
around  the  Scott  statue  were  raised  where  they  had  settled  below  grade 
over  a  sewer,  and  some  of  the  flagstones  in  the  sidewalk  around  the 
circle  were  also  raised  and  relaid. 

Thomas  Circle. — Manure  compost  was  spread  over  the  lawn  surface 
in  February. 

Washington  Circle. — In  order  that  the  statue  of  (General  Washington 
may  be  seen  from  Pennsylvania  and  New  Hampshire  avenues  vistas 
were  opened  up  by  cutting  ofl"  branches  of  large  shade  trees  and  prun- 
ing them  into  proper  shape. 

Reservation  28^  Pennsylvania  avenue^  Twenty-first  and  I  streets^  NW.— 
The  gravel  walks  through  this  triangular  reservation  were  paved  with 
asphalt,  the  area  covert  amounting  to  293  square  yards. 

Reservation  31^  Pennsylvania  avenue.  Eighteenth  and  H  streets^  NW.— 
The  gravel  walks  in  this  triangle  were  paved  with  asphalt  over  a  sur- 
face of  268  square  yards. 

Reservation  32,  Pennsylvania  avenue.  Fourteenth  and  E  streets,  NW.— 
All  of  the  large  shade  trees  in  this  reservation  which  were  damaged 
by  the  burning  of  the  power  house  of  the  Capital  Traction  Company 
opposite  the  reservation,  in  September,  1897,  were  removed.  Dead  and 
unsightly  shrubs  were  removed  and  70  flowering  shrubs  planted. 

Reservation  33,  Pennsylvania  avenue.  Thirteenth  and  E  streets,  NW.-- 
Dead  and  unsightly  shrubs  were  removed  and  56  flowering  shrubs 
planted. 

Reservation  36,  Pennsylvania  avenue.  Seventh  and  C  streets,  NW.— 
Dead  and  unsightly  groups  of  shrubbery  were  removed  and  76  flower- 
ing shrubs  and  2  low-growing  trees  planted. 

Reservation  61,  Massachusetts  avenue.  Nineteenth  and  P  streets,  JVTT.— 
Soil  removed  in  improving  reservation  140  was  hauled  to  this  reserva- 
tion and  spread  over  its  surface,  which  is  below  the  grade  of  surrounding 
walks. 

Reservation  140,  New  Hampshire  avenue,  Twenty  first  and  M  streets^ 
NW. — The  margins  of  this  reservation  were  lowered  to  conform  to  the 
grade  of  the  new  cement  sidewalk  recently  constructed  around  it  by 
the  Commissioners  of  the  District,  and  the  uneven  surfaces  graded. 
Pipe  was  laid  for  introducing  water  into  the  reservation.  Trespass 
paths  over  lawn  were  broken  up,  bare  ground  8.own  down  in  grass  seed, 
a  border  of  new  sod  2  feet  wide  laid  around  the  boundary  of  the  reser- 
vation, and  11  ornamental  trees  and  110  flowering  shrubs  planted. 

Reservation  150,  Connecticut  avenue,  Eighteenth  and  M  streetSfHW* — 
Twenty-two  flowering  shrubs  have  been  planted. 
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Reservation  172,  New  York  avenue,  Thirteenth  and  H  streets,  NW, — 
Three  ornamental  trees  and  25  flowering  shrubs  have  been  planted. 

BE8BRVATION8  IN  SOUTHWEST  DIVISION. 

This  division  of  the  public  grounds  embraces  the  area  lying  between 
First  and  Seventeenth  streets  west  and  B  street  north,  and  includes 
the  large  and  important  parks  known  as  Henry  and  Seaton  parks,  the 
Smithsonian  grounds,  and  Monument  grounds. 

The  usual  annual  work  required  for  maintaining  the  improved  reser- 
Yations  in  good  condition  was  performed. 

The  following  special  work  was  also  accomplished: 
Henry  Park. — Worn  places  in  the  roads  were  repaired  with  f^esh 
gravel;  an  asphalt  pavement  218  feet  long  and  6  feet  wide,  covering  an 
area  of  148  square  yards,  was  laid  on  the  gravel  walk  leading  into  the 
park  from  B  street  south  midway  between  Sixth  and  Seventh  sti-eets 
west  and  connecting  with  the  asphalt  walk  on  the  south  side  of  the 
roadway  running  tlirough  tbe  park  near  the  Fish  Commission  building; 
30  sections  of  the  high  iron  fence  on  the  north  side  of  the  grounds  from 
Seventh  street  east  to  the  Baltimore  and  Potomac  Eailroad  station, 
were  scraped,  repaired,  and  repainted. 

Monument  grounds. — The  gravel  roadways  were  repaired,  418  cubic 
yards  of  fresh  gravel  being  purchased  under  contract  and  used  in  the 
work.  Thirtyeifi:ht  feet  of  cobblestone  gutter  2  feet  wide  were  laid  in 
the  east  side  of  the  roadway  at  the  entrance  to  the  grounds  at  Fifteenth 
and  B  streets  northwest,  to  prevent  washouts  in  the  roadway.  The 
ground  on  the  west  side  of  the  "Jefferson''  pier  was  sloped  so  as  to 
show  the  inscription  on  the  pier.  About  4  square  yards  of  the  slope 
were  paved  with  small  cobblestones  and  4- inch  pipe  laid  for  a  distance  of 
26  feet  for  drainage;  660  feet  of  12.inch  and  25  feet  of  8-inch  terra  cotta 
drainpipe  for  surface  drainage,  and  295  feet  of  2-inch  and  35  feet  of  * 
IJ-inch  water  pipe,  with  a  'J-inch  gate  valve  and  IJ  hose  valve,  for  irri- 
gating puri>oses,  were  laid  on  the  line  of  roadway  entering  from  B 
street  in  the  northwest  portion  of  the  grounds.  A  new  board  walk 
500  feet  long  and  4  feet  wide  was  laid  leading  toward  the  Monument 
from  the  roadway  in  eastern  part  of  the  grounds,  and  old  bo^rd  walks 
were  taken  up,  new  crosspieces  put  down,  and  the  walks  replaced. 
The  iron  fence  on  the  north  side  of  the  grounds  from  Fourteenth  to  Fif- 
teenth streets  was  repaired,  scraped,  and  painted.  Twelve  iron  poles, 
each  with  an  arc  electric  lamp,  were  erected  in  these  grounds,  and  the 
lamps  lighted  from  September  22.  The  current  for  these  lamps  is  sup- 
plied through  wires  placed  in  terracotta  conduits  laid  underground. 
The  lighting  of  the  one  gas  lamp  in  these  grounds,  located  at  the 
entrance  to  the  nursery,  was  discontinued  as  soon  as  the  electric  lights 
were  in  operation.  Permission  was  granted  th^  Commissioners  of  the 
District  to  deposit  snow  removed  from  the  streets  during  the  past 
winter  upon  the  unimproved  ground  in  this  park  immediately  south  of 
B  street  north.  The  ruts  maile  by  the  vehicles  hauling  this  snow  were 
filled  up  .and  the  ground  leveled  by  workmen  employed  by  ttie  Oommis- 
sioners. 

Seaton  Park. — ^Two  square  yards  of  cobblestone  pavement  were  laid 
at  the  entrance  to  the  trap  basin  on  the  south  side  of  the  road  near 
Third  street  to  prevent  washouts  at  that  place. 

Smithsonian  grounds. — Repairs  were  made  to  worn  places  in  the 
asphalt  roads  in  the  park,  the  area  resurfaced  amounting  to  620  square 
yards.    A  watchman's  small  lodge  house  removed  from  Dupont  circle 
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was  placed  in  these  grounds  near  the  entrance  at  Tenth  and  B  streets. 
Nine  new  flower  beds  were  made.  The  post  and  chain  fence  on  the 
south  boundary  line  of  the  park,  in  rear  of  the  National  Museum  build- 
ing, was  repaired,  and  25  iron  posts  and  chains  in  this  fence  were 
painted,  and  the  high  iron  fence  on  the  north  side  of  the  grounds  from 
Seventh  to  Twelftli  streets  NW.  was  repaired  and  painted;  25  iron 
park  posts,  62  gas  lamp-posts  and  lamps,  and  one  drinking  foantain 
and  lamp-post  combined  in  the  park  were  also  painted. 

Reservation  111^  Virginia  avemie^  Twelfth  and  B  streets^  8W. — ^Tlie 
iron  post  and  chain  fence  inclosing  this  reservation  was  repaired  and 
painted. 

Reservation  113 j  Maryland  and  Virginia  avenues y  between  Seventh  and 
Ninth  streets^  SW. — Extensive  repairs  were  made  to  the  posts  of  the 
post-and-chain  fence  inclosing  this  reservation,  and  it  was  painted. 

Reservation  293^  Canal^  Firsts  and  N  streets^  SW. — This  reservation 
has  long  been  occupied  in  violation  of  law  by  a  party  who  built  a 
frame  house  thereon  in  1888.  The  case  was  placed  in  the  hands  of  the 
United  States  district  attorney  for  the  District  of  Columbia  in  1892. 
On  March  19,  1897,  the  supreme  court  of  the  District  rendered  an 
opinion  that  the  said  party  was  a  trespasser  and  unlawfully  occupying 
the  reservation,  and  ordered  and  decreed  that  he  remove  ail  buildiu^^s, 
fences,  and  other  obstructions  from  the  grounds  within  thirty  days 
and  deliver  the  said  premises  to  the  possession  of  the  Superintendent 
of  Public  Buildings  and  Grounds.  From  this  decree  the  trespasser 
appealed,  but  his  appeal  was  disujiwssed  on  October  5,  1897,  and  he  wa« 
ordered  to  perform  the  decree  of  March  19, 1897,  on  or  before  the  1st 
day  of  December,  1897.  This  he  has  not  done,  and  on  the  13th  of  Sep- 
tember, 1898,  the  United  States  marshal  entered  upon  the  premises, 
dispossessed  the  occupant  of  the  house,  and  turned  the  property  and 
the  keys  of  the  building  over  to  this  office.  The  question  of  the  dis- 
position to  be  made  of  the  building  is  still  under  consideration. 

RESERVATIONS  EAST  AND  SOUTH  OF  THE  CAPrrOL. 

This  division  of  the  city  includes  within  its  limits  the  highly  improved 
reservations  known  as  Lincoln,  Garfield,  Folger,  Stanton,  and  Marion 
parks. 

In  addition  to  the  general  work  required  for  the  care  of  the  improved 
parks  and  park  places  in  this  division,  the  following  special  work  was 
accomplished : 

Folger  Parl\ — A  new  drain  180  feet  long  of  4-incli  iron  pipe  has  been 
laid  from  the  fountain  in  this  park. 

Garfield  Park. — Repairs  were  made  to  the  gravel  roadways,  131  cart 
loads  of  gravel  having  been  used  for  the  purpose.  Necessary  repairs 
were  made  to  sewer  pipes.  Work  was  commenced  in  June  by  workmen 
employed  by  the  District  government  grading  the  ground  over  the  large 
public  sewer  which  has  been  constructed  through  this  park  during  the 
past  two  years,  and  repairing  and  restoring  the  roads,  walks,  and  gutters 
which  were  crossed  by  the  sewer.  One  of  the  roads  which  had  been 
closed  during  the  progress  of  work  on  this  sewer  was  openeil  to  travel 
in  September. 

Lincoln  Farh — Three  hundred  and  eight  square  yards  of  additional 
asphalt  foot  walk  were  laid  on  the  gravel  walk  leading  into  the  park 
from  the  southwest  entrance,  and  two  new  entrance  walks  of  gravel 
were  constructed  at  the  east  end  of  the  park,  one  on  the  north  sklo  and 
one  on  the  south  side  and  connected  with  intersecting  walks.    Each  of 
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these  new  walks  is  40  feet  longhand  7  feet  wide.  Low  places  in  the 
walks  where  rain  water  lodged  were  excavated,  filled  with  stone,  and 
covered  with  a  light  coating  of  gravel. 

Stanton  Park. — An  asphalt  pavement  5  feet  wide  was  laid  on  the 
gravel  walk  leading  in  from  Fifth  street  around  by  the  east  side  of  the 
center  monnd  from  the  north  entrance  to  the  sonth  entrance,  the  area 
paved  amonnting  to  149  square  yards.  The  watchman's  lodge  was 
paiiited.  Low  places  in  the  walks  were  excavated,  filled  with  stone,  and 
covered  with  a  light  coating  of  gravel. 

Reservation  65^  Massachitsetts  avenue,  Uighth  and  B  streets,  NE. — A 
flower  bed  18  feet  in  diameter  was  constructed  in  this  reservation  and 
planted  with  chrysanthemums  in  the  autumn  and  summer  bedding 
plantA  in  the  spring. 

Reservation  85,  Massachtisetts  avenue,  Uighth*  and  B  streets,  NE. — A 
flagstone  walk  3  feet  wide  and  100  feet  long  was  laid  across  the  base 
(east  side)  of  this  reservation,  connecting  the  sidewalk  on  B  street  with 
that  on  Massachusetts  avenue.  A  brick  manhole  over  a  sewer  running 
through  the  reservation  was  raised  2  feet  to  bring  it  to  the  proper  grade. 
Pipe  was  laid  for  introducing  water  into  the  reservation. 

Reservation  207,  Maryland  avenue,  Seventh  and  D  streets,  NE. — A 
flower  bed  20  feet  in  diameter  was  made  and  65  shrubs  planted.  Pipe 
for  introducing  water  into  the  reservation  was  laid. 

Reservation  211,  Maryland  avenue.  Twelfth  and  F  streets,  NE. — Forty- 
eight  shrubs  were  planted. 

Lots  13  and  14  in  square  959. — ^This  office  has  always  held  that  these 
lots  were  the  property  of  the  United  States — although  they  have  been 
claimed  firom  time  to  time  by  private  parties — and  the  title  of  the 
National  Goverment  in  them  was  recognized  by  Congress  in  the  act 
approved  March  3, 1899,  which  reads  as  follows: 

AK  ACT  to  oonflrm  tiUe  to  lots  thirteen  and  fourteen,  in  sqnarenine  hundred  and  fifty-nine,  in  Wash- 
*  Inton,  District  of  Colomhla. 

Be  it  enacted  hy  the  Senate  and  House  of  Repreaentativee  of  the  United  Statee  of  America 
In  Congress  assembled.  That  the  Secretary  of  the  Interior  be,  and  he  is  hereby,  author- 
ized and  directed  to  release  and  qaitclaim  to  Thomas  Yates,  his  heirs  and  assigns 
forever,  all  the  right,  title,  and  interest,  whether  legal  or  equitable,  of  the  United 
States  of  America  in  and  to  all  those  lots  or  parcels  of  ground  situated  in  the  city  of 
Washington,  District  of  Columbia,  and  known  on  the  ground  plan  of  said  city  as  lots 
numbered  thirteen  and  fourteen,  in  square  nine  hundred  and  fifty- nine,  upon  the  pay- 
ment by  the  said  Thomas  Yates  of  such  a  sum  as  the  snid  Secretary  of  the  Interior 
shall  deem  just  and  equitable :  Provided,  That  the  said  Thomas  Yates  pay  to  the 
proper  ofQcer  of  the  District  of  Columbia  all  taxes  heretofore  assessed  against  said 
property,  both  general  and  special  now  unpaid  and  standing  against  said  projierty. 

MARKING  UNIMPROVIED  RESERVATIONS. 

One  hundred  small  granite  blocks  were  cnt  and  squared  and  141 
marked  with  the  letters  U.  S.  cut  in  their  upper  sufacesfor  use  iu  mark- 
ing unimproved  and  partially  improved  reservations  to  show  that  they 
are  the  property  of  the  United  States. 

During  the  year  the  following  reservations  were  marked  with  these 
stones  set  in  the  ground  at  their  corners: 

Beservations  162,  164,  166,  166,  167,  168, 1C9,  and  273  on  Vermont 
avenue  between  Ninth  and  Fourteenth  streets  NW. 

Keservations  215, 216, 218, 219,  and  220  on  Delaware  avenue  between 
H  and  N  streets  8W. 

Beservations  272,  274,  276,  276,  and  278  on  Florida  avenue  between 
Rrst  street  NB.  and  Tenth  street  N  W. 

Eighteen  reservations  in  all  were  thus  marked,  requiring  65  stones. 
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8XTTKB8,  TOOLS,  MAHUKBy  RSPAIR  OF  POST  Ajn>  CHAIN  FKNCB8  AND  RSMOVINO  SNOW 

AND  ICK. 

During  the  year  146  park  settees  were  repaired  and  267  painted.  All 
settees  in  the  parks  were  examined,  and  those  found  loose  were  refast- 
ened  to  the  ground  with  stakes  and  wire. 

Bepairs  were  made  to  lawn  mowers,  wheelbarrows,  and  miscellaneous 
tools,  edged  tools  sharx>ened  and  kept  in  good  order,  and  new  tools 
purchased  from  time  to  time  as  required.  A  steam  road  roller  was 
purchased. 

About  718  cubic  yards  of  stable  manure,  103  cubic  yards  of  soil,  95 
cubic  yards  of  cow  manure,  and  287  cubic  yards  of  i)otting  sod  were  pur- 
chased, th^  soil  and  the  greater  part  of  the  stable  manure  mixed  into 
compost  and  spread  over  the  lawns  of  various  parks  and  around  young 
trees  and  shrubbery,  part  of  the  stable  manure  used  in  enriching  flower 
beds,  and  the  cow  manure  and  potting  sod  made  into  potting  cx)mpost 
for  plants;  630  feet  of  pipe  were  laid  for  introducing  water  into  the 
compost  grounds  at  the  foot  of  Eighteenth  and  Nineteenth  streets  NW. 

Bepairs  were  made  to  the  high  iron  fences,  new  caps  placed  on  the 
iron  posts  of  post  and  chain  fences  to  replace  broken  and  missing  caps, 
and  repairs  made  to  the  chains  in  these  fences  where  required. 

The  snow  and  ice  were  removed  as  soon  as  possible  after  storms  from 
the  walks  through  and  sidewalks  around  the  various  parks  and  park 
places.  The  snowfall  was  unprecedentedly  heavy,  that  in  February 
alone  being  35.2  inches,  as  reported  by  the  Weather  Bureau,  and  the 
regular  appropriation  of  $1,200  was  entirely  exhausted  by  February  8. 
On  February  11  Congress  made  an  additional  appropriation  of  $2,000. 
all  of  which  was  required  and  used,  with  the  exception  of  the  small 
sum  of  $144,  which  will  be  returned  to  the  Treasury. 

PAINTING  watchmen's  LODGES,   IRON  FENCES,   VASES,  LAMPS,  AND  LAMP-POSTS. 

Eight  of  the  watchmen's  lodges  and  the  interior  of  one,  306  sections 
of  the  high  iron  fence  on  the  north  side  of  Henry  Park,  Smithsonian 
grounds  and  Monument  grounds;  the  iron  railing  around  the  statue  of 
General  Jackson  in  Lafayette  Square  and  the  four  gun  carriages  within 
the  railing;  iron  ])osts  and  chain  fences  inclosing  Lincoln  Park,  Judici- 
ary Park,  and  40  of  the  small  reservations,  consisting  of  2,422  posts 
and  chains  and  214  posts  and  bars;  216  lampposts;  214  gas  lamps;  25 
iron  park  posts,  and  18  flower  vases,  were  painted  and  3  flower  vases 
bronzed* 

WATER  PIPES  AND  FOUNTAINS. 

Eepairs  have  been  made  to  water  pipes  and  valves  from  time  to  time 
when  necessary.  In  the  autumn  the  water  was  shut  ofl^"  from  the  vari- 
ous parks,  the  hose  valves  removed,  stored  in  the  shops  at  the  nursery, 
and  repaired  and  repacked  during  the  winter  where  required.  In  the 
spring  the  valves  were  replaced  in  the  parks.  During  the  year  the 
water  pipes  in  the  public  grounds  were  extended  by  laying  417  feet  of 
2-inch,  750  feet  of  IJ-inch,  and  96  feet  of  1-inch  pipe  and  placing  the 
necessary  valves.  Nineteen  old  iron  extension  boxes  over  stop  valves 
were  replaced  with  new  boxes,  the  valves  repacked  wherever  necessary, 
and  a  new  stop  valve  placed  in  one  reservation  and  an  iron  extension 
box  over  it. 

There  are  21  small  fountains  with  basins  in  charge  of  this  office. 
Eepairs  were  made  to  the  cement  basins  of  these  fountains  wherever 
needed,  and  they  were  cleaned  out,  stone  copings  repoiuted,  stains 
removed  from  them,  and  the  supply  and  waste  pipes  and  valves  main- 
tained in  order.    The  jets,  which,  with  a  few  exceptions,  are  of  very 
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simple  character,  were  removed  from  the  foantains  in  the  aatamn,  the 
water  turned  off,  jets  requiring  it  repaired,  and  all  replaced  in  the 
spring.    Two  of  the  fountains  were  painted. 

There  are  24  drinking  fountains  in  the  various  parks,  and  these  have 
heen  maintained  in  good  order  and  repairs  made  when  necessary.  At 
the  approach  of  winter  the  water  was  shut  off  and  the  dippers  removed. 
In  the  spring  the  dippers  were  replaced  and  the  water  turned  on. 
Eighteen  of  the  fountains  were  repainted  during  the  year. 

LIGHTING  THE  PUBLIO  GROUNDS. 

The  following  parks  are  lighted  with  arc  electric  lights:'  Executive 
Mansion  grounds,  8  lights;  President's  Park,  9  lights;  Monument 
Park,  12  lights;  Lafayette  Park,  6  lights;  Franklin  Park,  9  liglits; 
Judiciary  Park,  9  lights;  Lincoln  Park,  8  lights^  a  total  of  61  lights. 
Eight  of  the  lights  iu  the  Executive  Mansion  grounds  and  the  12  lights 
in  the  Monument  Park  were  installed  in  September.  The  lighting  of 
1  gas  lamp  in  the  Monument  Park  and  8  at  Dupout  circle  were  discon- 
tinned  in  September,  being  superseded  by  electric  lights,  as  mentioned 
elsewhere  in  this  report. 

The  number  of  gas  lamps  not  connected  with  meters  lighted  nightly 
daring  the  year  was  255  from  July  to  September  and  246  from  October 
to  June.  Each  of  these  lamps  burned  about  3,000  hours  and  consumed 
about  15,000  cubic  feet  of  gas. 

In  addition  to  the  gas  lamps  mentioned  in  the  foregoing  paragraph, 
there  are  71  burners  in  the  Executive  Mansion  grounds  connected  with 
the  meters  in  the  Mansion. 

The  lamps  have  been  maintained  in  good  condition  and  minor  repairs 
made  from  time  to  time  as  required. 

It  is  earnestly  hoped  that  the  system  of  lighting  the  public  grounds 
by  electricity  will  be  extended  to  the  Smithsonian  grounds  and  to  the 
various  improved  parks  throughout  the  city. 

Conairuoiion  and  repair  of  asphalt  pavemmU. 

The  following  tabnlated  statement  shows  the  area  of  asphalt  roadway  and  foot- 
walk  pavement  constructed  and  repaired  during  the  year: 
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DEPARTMENTAL  TELEGRAPH  LINE. 

The  telegraph  lines  now  under  control  of  this  office  are  as  follows: 

The  line  of  overhead  wires  consists  of  82  poles,  covering  a  distance 
of  aboat  3^  miles,  with  a  length  of  about  16  miles  of  wire.  This  line, 
starting  from  the  State,  War,  and  Navy  building,  runs  to  the  Execu- 
tive Mansion,  thence  to  the  Treasury  Department,  thence  to  G  street, 
thence  to  Eighth  street,  thence  to  H  street,  thence  to  North  Capitol 
street,  and  thence  to  the  Oa])itol.  Connected  with  it  is  one  running 
from  the  Treasury  Department  along  Fourteenth  street  to  the  Bureau 
of  Engraving  and  Printing  and  Agricultural  Department,  and  one 
down  Fifth  street  to  the  Pension  building.  There  are  about  500  feet 
of  13-conductor  Patterson  cable  running  from  the  cable  pole  in  the 
Capitol  grounds  intp  the  basement  of  the  Senate,  and  250  feet  of  20- 
couductor  cable  running  from  the  cable  pole  on  the  corner  of  Seven- 
teenth and  G  streets  into  the  State,  War,  and  Navy  building. 

During  the  year  the  main  and  local  batteries  received  necessary 
attention,  and  were  maintained  in  good  working  order.  All  crosses 
and  other  obstructions  on  the  wires  of  the  line  were  removed  as  soon 
as  possible,  and  instruments  were  maintained  in  good  condition. 

Two  new  wires,  8  miles,  were  run  for  the  purpose  of  making  a 
metallic  circuit  of  the  line.  The  entire  line  was  gone  over,  the  cross 
arms  braced  with  iron  braces,  and  four  of  the  new  poles,  erected  prior 
to  July  1,  8upi)lied  with  stepping  irons.  About  1  mile  of  worn-out  iron 
wire  was  removed  and  replaced  with  weatherproof  insulated  copper 
wire. 

In  March  permission  was  given  the  Commissioners  of  the  District  of 
Columbia  to  place  two  wires  on  three  of  the  departmental  telegraph 
poles  on  H  street  east  of  Third  street  NW.,  for  the  use  of  the  District 
tire-alarm  service. 

Permission  was  also  given  to  the  Chesapeake  and  Potomac  Tele- 
phone Company,  in  April,  to  replace  at  its  own  expense  a  62  foot  i>ole 
of  the  Government  line  on  H  street,  between  Fifth  and  Sixth  streets,  with 
a  72-foot  pole,  in  order  that  the  Government  wires  might  be  carried 
high  enough  to  clear  the  company's  wires  at  that  point. 

The  old  cables  laid  by  the  Standard  LTnderground  Cable  Company  in 
1883  on  B  street  N  W.,  for  experimental  purposes  for  the  departmental 
telegraph  line,  and  afterwards  paid  for  by  the  United  States,  the  use 
of  which  has  long  since  been  abandoned,  were,  by  permission  of  this 
office,  taken  up  in  March  and  April  by  workmen  in  the  employ  of  the 
District  government,  to  permit  of  the  Street  being  graded,  and  sent  to 
the  property  yard  at  the  nursery.  Twenty-six  coils  of  this  cable  were 
received  at  the  yard  and  stored. 

The  wires  running  from  Fourteenth  street  to  the  Department  of 
Agriculture  and  the  wires  on  the  roof  of  the  Treasury  Department 
were  pulled  up,  the  slack  cut  out,  fixtures  braced,  and  wires  re])laceu. 
The  fixture  on  roof  of  the  Interior  Department  which  had  pulled  loose 
was  fastened  in  place  and  the  wires  tightened  and  rt  placed.  The 
fixture  and  wires  on  the  roof  of  the  Department  of  Agriculture  were 
broken  down  by  high  winds  in  March;  the  fixture  was  replace^l  and 
securely  braced  and  the  wires  repaired.  The  local  battery  i»  JJ*® 
Executive  Mansion  was  moved  from  the  attic  to  the  basement  of  the 
building,  the  necessary  wires  run,  and  connetttions  made. 

The  Department  of  Justice  having  moved  from  its  building  at  Penn- 
sylvania avenue  and  Madison  place  NW.  to  a  building  on  K  street, 
between  Vermont  avenue  and  Fifteenth  street,  the  telegraph  oflSce  or 
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the  Department  was  moved  nnder  the  supervision  of  the  lineman  of 
this  office,  the  extra  labor  and  necessary  materials  beinp^  furnished  by 
that  Department. 

A  new  conduit  having  been  constructed  in  the  Capitol  grounds,  the 
cables  were  transferred  to  it  from  the  old  conduit,  the  cables  in  the 
Capitol  building  carefully  gone  over,  placed  securely  in  position,  and 
necessary  connections  made  with  the  telegraph  offices  in  the  Senate 
and  House.  A  lire  which  occurred  in  the  Capitol  in  November  destroyed 
about  600  feet  of  6-conductor  cable,  cutting  off  all  communication  with 
the  House  of  Kepresentatives.  New  wires  were  run  as  rapidly  as  pos- 
sible and  the  work  completed  in  time  for  the  assembling  of  Congress  in 
December.  The  wires  used  for  making  connection  with  the  office  in 
the  Senate,  which  were  run  up  a  hot  air  flue,  were  found  to  be  useless 
owing  to  the  burning  off  of  the  insulation;  a  new  route  was  selected,  a 
new  15-wire  cable  run  from  the  basement  to  the  office  on  the  first  floor, 
and  the  necessary  connections  made.  During  the  recess  of  Congress 
the  offices  in  the  Senate  and  House  were  closed,  the  wires  disconnected| 
and  the  instruments  cared  for. 

The  wires  of  the  hue  were  broken  down  by  the  blizzard  in  February; 
they  were  replaced  and  put  in  order  as  soon  as  possible. 

This  only  accentuates  the  necessity  for  replacing  the  poles  with  a 
system  of  underground  cables,  which  is  so  apparent  that*argument  in 
its  favor  is  unnecessary. 

Estimates  have  been  carefully  prepared  and  submitted  in  previous 
years.  The  cost  of  the  underground  system  will  be  $25,000,  and  the 
matter  is  presented  for  such  action  as  Congress  may  deem  best. 

OLD  RECORDS  OF  THE  CITY  OP  WASHINGTON. 

On  January  27, 1898,  the  United  States  Senate  passed  a  resolution 
directing  the  Secretary  of  War  to  transmit  to  the  Senate  at  as  early  a 
date  as  possible  the  numbers  and  locations  of  all  lots  in  the  Distnct 
of  Columbia  the  title  to  which  the  records  in  the  office  of  the  Commis- 
sioner of  Public  Buildings  and  Grounds  show  to  be  in  the  United  States^ 
also  report  of  all  lots  in  the  District  of  Columbia  sold  or  donated  by 
the  United  States,  the  numbers  of  the  squares  in  which  such  lots  are 
located,  the  date  of  sale,  the  names  of  purchasers,  and  the  amounts 
received. 

A  copy  of  the  resolution  was  referred  to  this  office  on  January  28 
from  the  office  of  the  Chief  of  Engineers,  with  request  for  early  report, 
and  on  May  21, 1898,  there  was  sent  to  the  Chief  of  Engineers,  in  par- 
tial compliance  with  the  requirements  of  the  resolution,  the  following: 

(1)  List  of  lots  in  the  city  of  Washington,  D.  C,  the  title  to  which 
the  records  of  this  office  show  to  be  in  the  United  States,  there  being 
no  record  of  the  sale  of  said  lots;  and 

(2)  List  of  lots  in  the  city  of  Washington,  D.  C,  which  are  shown  by 
the  records  of  this  office  to  have  been  donated  by  the  United  States. 

On  December  22, 1898,  there  was  sent  to  the  Chief  of  Engineers  in 
further  compliance  with  the  resolution  a  partial  ^<  list  of  all  lots  in  the 
District  of  Columbia  sold  by  the  United  States,  compiled  from  old 
records  in  the  Office  of  Public  Buildings  and  Grounds,"  and  covering 
squares  numbered  from  1  to  245,  consecutively.  There  are  in  all  about 
1,200  squares  to  be  reported  on,  and  it  is  anticipated  that  before  the 
assembling  of  Congress  in  December,  1899,  a  further  report  will  be 
ready  for  submission,  covering  more  than  400  additional  squares. 
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The  act  of  Congress  approved  March  3, 1899,  provided : 

8kc.  2.  That  the  Secretary  of  War  be,  and  he  is  hereby,  authorized  and  directed 
to  correct  the  records  of  the  War  Departmeut  in  respect  of  any  of  the  lots  mentioned 
in  Senate  Dooument  Numbered  Two  hundred  and  seventy -seven,  Fifty-fifth  Con- 
gress, second  session  (being  a  letter  from  the  Secretary  of  War  transmitting,  in 
compliance  with  the  resolution  of  the  Senate  of  January  twenty-seventh,  eighteen 
hundred  and  ninety-ei^ht,  a  letter  from  the  Chief  of  Engineers,  together  with  list 
of  lots  in  the  city  of  Wusbington,  District  of  Columbia,  the  title  to  which  the  records 
of  his  office  show  to  be  iu  the  United  States,  and  list  of  lots  in  the  city  of  Washing- 
ton, District  of  Colnmbia,  which  are  shown  by  the  records  of  his  office  to  have  been 
donated  by  the  United  States),  upon  the  filing  by  an  actual  oocnpant  of  any  of  the 
lots  mentioned  in  said  document  sufficient  proof  that  the  said  occupant  or  the  party 
under  whom  he  claims  has  been  in  actual  possession  of  the  said  lot  or  lots  for  an 
uninterrupted  period  of  twenty  years,  so  that  said  records  shall  show  the  title  to 
said  lots  to  be  in  the  said  occupant. 

Between  the  date  of  that  act  and  June  30,  1899,  the  required  proof 
has  been  furnished  by  the  occupant,  and  the  records  corrected  in  the 
case  of  only  one  of  the  lots  so  far  as  this  office  is  informed,  the  title  to 
which  was  shown  by  the  record  to  be  in  the  United  States. 

EXTENSIONS  OP  BTHLDINGS    BEYOND  THE    BUILDINO    LINES    IN   THE 
CITY  OP  WASHINGTON. 

The  act  oT  Congress  approved  March  3, 1891  (vol.  ^6,  Stat.  L.,  p.  868), 
provides  that  no  permits  shall  hereafter  be  granted  for  the  extension 
of  buildings  beyond  the  building  line  except  with  the  concurrent 
approval  of  the  Secretary  of  War. . 

This  office,  by  direction  of  the  Secretary  of  War,  is  charged  with 
investigation  and  report  on  these  cases.  During  the  fiscal  year  ending 
June  30,  1899,  454  applications  have  been  referred  from  the  War 
Department  to,  and  reported  upon  by  this  office. 

EBSEBVATIONS,  WHICH  ARE  THE  PEOPEETY  OP  THE  UNITED  STATES, 
OCCUPIED,  IT  IS  BELIEVED,  IN  VIOLATION  OP  LAW. 

[See  map  in  Animal  Report  for  1884.  ] 

The  following  reservations,  claimed  as  the  property  of  the  United 
States,  are  now  occupied,  it  is  believed,  without  authority  of  law: 

Reservations  Nos.  113, 127,  and  197,  by  the  Baltimore  and  Potomac 
Bailroad  Company. 

Eeservation  No.  226,  by  the  Baltimore  and  Ohio  Railroad  Company. 
This  reservation  has  been  occupied  since  1884  by  a  large  derrick  and 
used  as  a  yard.  No  record  of  proper  authority  therefor  can  be  tbuod. 
The  matter  has  time  and  again  been  reported  in  the  annual  reports  of 
my  predecessor,  and  has  also  been  rei)orted  to  the  law  officers  of  the 
Government.  The  members  of  the  Northeast  Washington  Citizens' 
Association  have  lately  made  a  renewed  effort  to  have  this  reservation 
restored  to  the  United  States  and  improved  for  the  beautifying  of  that 
part  of  the  city. 

Beservation  No.  125,  by  the  Central  Union  Mission,  as  a  place  of 
worship. 

Reservation  No.  186,  by  the  Bethany  Chapel  of  the  New  York  Avenue 
Presbyterian  congregation. 

Reservation  No.  249  is  occupied  as  a  lumber  yard  by  a  party  who 
claims  to  rent  it  from  a  gentleman  in  Port  Deposit,  Md. 

Reservations  Nos.  137, 138, 141, 152,  1()4,  and  169  have  been  inclosed 
with  iron  or  wire  fences  and  partially  improved  by  the  owners  of  adja- 
cent property. 
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The  foIIowiDg  also  are  improved  and  utilized  by  adjacent  property 
owners:  Nos.  05, 67, 139, 143, 161, 162, 167, 168, 175, 208,  and  284. 

STATUES. 

There  are  17  jstataes  in  the  national  public  grounds  under  charge  of 
this  office,  as  follows : 

Daguerre,  Admiral  Du  Pont,  Admiral  Farragut,  President  Garfield, 
General  Greene,  Dr.  Gross,  General  Hancock,  Professor  Henry,  Presi- 
dent Jackson,  Lafayette,  President  Lincoln  (2),  General  McPherson, 
General  Rawlins,  General  Scott,  General  Thomas,  Washington. 

The  stains  on  the  bronze  work  of  all  the  statues  in  the  parks  and 
the  worst  stains  on  their  stone  pedestals  were  cleaned  off,  and  broken 
Joints  in  the  stonework  of  the  pedestals  repaired  with  Portland  cement 
where  required. 

All  of  these  statues  are  in  good  condition,  but  there  should  be  a 
small  annual  appropriation  of  $150  for  cleaning  them  and  pointing  up 
the  pedestals. 

STATUB  OF  GENERAL  SHERMAN. 

The  site  is  in  the  northeast  corner  of  the  President's  park,  south  of 
the  Treasury.  The  site  was  cleared  of  the  buildings  on  it,  the  founda- 
tion built,  and  the  main  pedestal  completed.  The  terrace,  buttresses, 
and  steps  belonging  to  the  completed  pedestal  will  be  begun  at  once. 

The  site  was  formerly  a  hole  which  had  been  filled  with  dumpings, 
consequently  a  suitable  natural  foundation  was  not  to  be  had,  as  the 
bottom  of  the  old  dumping  ground  was  marshy,  like  so  much  of  the 
sonthem  side  of  Pennsylvania  avenue. 

Hence  the  sculptor,  who  is  the  contractor  with  the  Government  for 
the  entire  work,  was  put  to  considerable  unexpected  expense.  He  was 
required  to  drive  piles  for  his  foundation,  cover  them  with  a  grillage, 
and  then  build  up  with  sand  inside  concrete  walls  to  the  level  where  he 
had  hoped  to  find  a  suitable  natural  foundation.  The  details  of  this 
sabfouudation  are  shown  on  the  accompanying  drawing. 

STATUE  OP  GENERAL  LOGAN. 

The  pedestal  was  completed  in  April,  1898.  The  time  for  the  com- 
pletion and  placing  of  the  equestrian  statue  was  extended  by  proper 
authority  to  December  4, 1899. 

The  pedestal  proper  is  of  bronze,  and  in  June  it  was  found  necessary 
to  fill  and  calk  the  joints. 

STATUE  OF  DANIEL  WEBSTER. 

An  item  in  the  sundry  civil  act  for  the  fiscal  year  ending  June  30, 
1899,  approved  July  1,  1898,  provides  for  the  erection  of  a  statue  or 
Daniel  Wel^pter,  which  is  to  be  presented  to  the  city  of  Washington  by 
a  prominent  citizen,  upon  a  site  to  be  selected  by  the  Joint  Committee 
on  the  Library,  and  appropriates  $4,000  for  the  pedestal  for  the  statue. 

On  January  24, 1899,  this  ofiQce  was  notified  by  the  committee  that 
reservation  62,  at  the  intersection  of  Massachusetts  and  Ehode  Island 
avenues  and  N  street,  between  Sixteenth  and  Seventeenth  streets  NW., 
had  been  selected  as  the  site  for  the  statue. 

In  March  the  sculptor  commenced  the  excavation  for  the  foundation 
of  the  pedest^  In  April  and  May  the  pedestal  was  erected|  and  on 
XNa  99 ^241 
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May  13  the  bronze  statue  (veiled)  was  placed  in  position.    The  date  for 
the  auveiling  and  presentation  of  the  statue  has  not  yet  been  set. 

STATUS  OP  aSN.  ALBERT  PIEX. 

On  January  21^  1899,  reservation  188,  at  the  intersection  of  Indiana 
avenue^  Third,  and  D  streets  NW.,  was,  under  the  authority  contained 
in  the  joint  resolution  (Public  No.  17)  of  Congress,  approved  April  9, 
1898,  designated  as  the  site  for  a  statue  of  Gen.  Albert  Pike,  to  be 
presented  to  the  people  of  the  United  States  by  the  Masonic  fraternity. 

During  the  month  of  June  the  sculptor  of  the  statue  caused  the 
excavation  for  the  foundation  of  the  pedestal  to  be  made. 

MONUMENT  AND  WHARF  AT  VITAKEFISLD,  YA.,  THE   BIBTHPLAOB  OF 

WASniNOTON. 

No  work  has  been  done  during  the  year  beyond  the  usual  care 
extended  by  the  United  States  watchman  in  charge. 

The  wharf  was  damaged  by  high  tide  and  wind  on  Tuesday,  October 
18, 1898.  The  timbers  were  carried  off  from  two  spans.  Nos*  8  and  9^ 
counting  from  the  inner  side  of  the  pierhead.  Span  No.  7  was  left 
suspended  on  one  broken  pile  and  in  danger  of  being  carried  away  bj 
the  next  high  wind  or  tide.  It  was  reported  that  the  timbers  which 
were  carried  away  were  scattered  along  the  shore  for  3  miles  in  each 
direction.  The  timbers  are  those  from  under  which  the  iron  screw  pilee^ 
12  in  number,  were  broken  by  ice  in  February,  1897,  of  which  reports 
with  estimates  of  cost  of  repairs  were  submitted  by  this  office  to  the 
Chief  of  Engineers  February  20  and  25,  1897.  There  are  no  funds 
available  for  repoiring  the  wharf,  and  nothing  can  be  done  untU  ao 
appropriation  is  provided  for  the  purpose  by  Congress. 

In  June,  1899,  a  gentleman  residing  at  Wakefield  was  granted  a 
revocable  license  by  the  War  Department  to  repair  the  wharf  with 
a  temporary  flooriDg  on  spruce-pine  piles  at  his  own  expense  and 
without  cost  to  the  United  States.  At  the  same  time  a  license  for 
repairing  the  wharf,  which  had  been  granted  in  April,  1897,  to  another 
party,  was  revoked,  he  not  having  availed  himself  of  the  privilege 
granted. 

TELEGBAPH  AND  TELBPHONS  CONNECTIONS  BETWEEN  THE  EXECU- 
TIVE MANSION  AND  EXECUTIVE  DEPABTMENTS. 

This  work,  which  was  commenced  in  April,  1898,  under  an  aUotment 
of  $7,000  made  this  office  April  9,  1898,  fn)ra  the  appropriation  for 
"National  Defense,"  act  of  March  9, 1898,  and  which  was  nearly  com- 
pleted by  the  close  of  the  fiscal  year  ending  June  30, 1898,  was  entirely 
finished  in  July  and  August,  1898,  by  placing  the  telephone  instruments 
in  the  offices  of  the  Secretary  of  the  Treasury,  Attorney-General,  Secre 
tary  of  the  Interior,  Postmaster-General,  and  Secretary  of  Agricnlture 
and  connecting  them;  and  by  completing  the  telegraph  connections  by 
running  two  wires  to  make  a  metallic  circuit  of  the  existing  lines. 


Amount  available  July  1, 1898 $3,539.36 

Amount  expended 999.64 


Money  statement. 

Unexpended  balance  returned  to  Treasury 3^639.71 
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T7NITED  STATES  WHABF  PBOPEBTT,  WASHINGTON,  D.  O. 

By  the  act  of  Congress  approved  March  3, 1899,  entitled  **  An  act 
relative  to  the  control  of  wharf  property  and  certain  public  spaces  in 
the  District  of  Columbia,'^  the  following  described  property  is  placed 
under  the  immediate  jurisdiction  and  control  of  the  Chief  of  Engineers 
of  the  United  States:  "The  banks  of  the  Potomac  Eiver  from  the 
north  line  of  the  Arsenal  grounds  to  the  southern  curb  line  of  N  street 
south;"    •    •    • 

By  letter  of  March  11,  1899,  from  the  Office  of  the  Chief  of  Engi- 
neers I  was  directed,  as  representative  of  the  Chief  of  Engineers,  to 
assume  control  of  the  said  wharf  line  and  to  prepare  and  submit  to  his 
office,  under  the  provisions  of  section  2  of  the  act,  such  rules  and  regu- 
lations as  I  may  deem  necessary  for  the  government  and  proper  care  of 
the  property  mentioned. 

On  May  12  a  report  was  submitted  by  this  office  to  the  Chief  of  Engi- 
neers upon  that  portion  of  this  wharf  property  which  is  under  its  con- 
trol and  which  lies  between  "the  north  line  of  the  Arsenal  grounds  and 
the  southern  curb  line  of  N  street  south." 

This  report  was  as  follows : 

Referring  to  letter  from  the  Department  dated  March  11,  directing  me  to  assnme 
control  of  a  certain  part  of  the  wharf  line  of  the  Potomac  River  and  to  prepare  mles 
and  rej^lations  fur  the  government  and  proper  oare  of  the  property  mentioned,  I 
have  the  honor  to  report  as  follows: 

1.  A  map  was  obtained  showing  the  present  situation  of  wharves  along  the  line 
onder  consideration,  and  an  endeavor  made  to  find  out  the  occupants  and  claimants. 

2.  The  wharf  line  was  inspected  in  company  with  the  harbor  maMter,  and  it  was 
found  that  one  large  wharf  had  been  abandoned  by  its  occupiers;  several  squatters 
bad  small  wharves,  house  boats,  etc. ;  a  few  parties  had  wharves  and  buildings  and 
were  regularly  in  possession. 

The  decision  of  the  Supreme  Court  published  May  1, 1899,  in  the  Potomac  flats 
ease  established  clearly  the  rights  of  the  United  States  to  the  wharf  line  in  question, 
but  intimated  that  present  occupiers  might  have  reasonable  claims  for  reimbur»ement, 
which  claims  would  be  settled  m  the  supreme  court  of  the  District. 

The  next  step  was  to  get  a  list  of  occupiers  of  the  wharf  line  in  question  and  send 
them  each  a  letter,  of  which  the  following  is  a  copy,  dated  May  12,  1899 : 

"Ton  are  hereby  informed  that  (1)  in  view  of^the  decision  rendered  on  thelst 
instant  by  the  Supreme  Court  of  the  United  States;  (2)  in  pursuance  of  authority 
granted  by  act  of  Congress  approved  MarclL3,  1899,  entitled  'An  act  relative  to  thtf 
control  of  wharf  property  f  (3)  in  pursuance  of  letter  from  the  Chief  of  Engineers 
dated  March  11,  1899,  placing  this  office  in  charge  of  the  wharf  property  of  the 
United  States  reaching  from  the  north  line  of  the  Arsenal  grounds  to  the  south 
line  of  N  street,  the  undersigned  has  assumed  charge  of  the  wharf  property  above 
indicated  and  must  take  possession  thereof  for  the  United  States. 

"  Ton  are  therefore  requested  to  remove  from  such  part  of  said  wharf  property  as 
may  now  be  occupied  by  you  all  property  of  any  description  whatsoever  which 
belongs  to  you  and  which  yon  may  desire  to  remove. 

"A  period  of  sixty  days  from  the  Ist  day  of  May  is  allowed  for  this  purpose,  it 
being  the  intention  of  this  office  to  take  possession  of  said  property  for  the  ose  of 
the  United  States  upon  the  1st  day  of  July,  1899." 

The  next  step  will  be  to  apply  to  the  legal  authorities  to  eject  such  occupants  as 
have  not  moved  away  by  tbe  Ist  of  July.  This  is  as  far,  apparently,  as  1  can  go 
QntU  I  have  obtained  actual  possession  of  the  wharf  line. 

The  matter  of  rules  and  regulations  is  one  which  will  require  careful  considera- 
tion. It  is  impo8sil)le  at  present  to  submit  a  draft  of  them,  but  this  will  be  done  at 
fts  early  a  date  as  possible  after  I  have  informed  mvself  of  the  circumstances  aud 
conditions  which  will  aft'ect  the  occupation  of  this  wharf  line  by  the  General 
Government. 

Very  respectfully,  your  obedient  servant, 

Thxo.  a.  Bingham, 
Colonel^  United  8taie$  Armjf,  Major,  Corp$  of  Engimeen, 

On  May  15  temporary,  revocable  permission  was  given  the  depot 
qQartermaster  of  this  city  for  a  berth  for  a  small  steamer  belonging  to 
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the  Qnartermaster's  Department  at  the  river  bank  south  of  the  ( 
line  of  1)  street  8W. 

A  drawing  is  submitted  herewith  showing  the  United  States  wl 
flrom  N  street  soath  to  the  Arsenal  as  it  now  is. 

For  the  proper  eare  of  tbis  wharf  tbere  are  needed  at  once  a  j 
watchman  and  a  night  watchman  who  will  always  in  future  be  ne 
to  care  for  Govemmeut  property  here.    It  is  necessary  to  prevent  sq| 
ters,  to  preserve  such  buildings  as  are  now  or  will  in  future  be  r 
to  keep  away  house  boats,  loafers,  and  the  idle  class  who  invarii 
haunt  a  river  front. 

This  wharf  is  now  in  a  very  unsightly  and  dirty  condition,  cov 
with  tumbleddown  buildings, old  useless  piles  and  pieces  of  wl 
house  boats,  squatters,  etc.    It  should  be  at  once  cleared  off  and  ck 
up— old  piles  and  useless  and  rotten  buildings  and  cabins  torn  doi 
and  be  put  in  a  condition  for  future  iraproveiueuts. 

An  estimate  of  $5,000  is  submitted  for  this  purpose. 

A  drawing  is  also  submitted  herewith  intended  as  a  prelimi 
study  of  the  adaptation  of  this  wharf  to  Government  uses. 

It  contemplates,  as  will  be  seen,  separate  docks  and  slips  for| 
use  of  the  various  departments  of  the  Government  with  one 
wharf  elevator  for  the  use  of  all,  where  coal  can  be  stored  and  deli^ 
to  United  States  vessels  by  chute. 

There  are  two  methods  of  building  these  wharves: 

One  by  driving  piles  of  iron  or  steel,  hollow  or  solid,  connc 
them  by  I-beams  and  braces  and  placing  a  plank  flooring  over  all. 

Second,  by  building  walls  of  stone,  either  with  or  without  cen 
and  filling  in  with  stone  and  earth,  making  each  wharf  a  solid  eml 
ment.    This  method  might  also  require  a  pile  foundation  under  wa 

The  plan  submitted  contemplates,  as  will  be  seen,  an  easy 
cheap  but  very  effective  adornment  of  the  street  end  of  this  wli| 
with  tnr^  flower  beds,  trees,  and  fountains. 

JSiHmaie. 

« 

One  day  watchman • •••••. 

One  night  watchman 

For  cleaning  np,  clearing  away,  remo^ng  old  bnildings,  piles,  etc 6,  J 

Whart  of  solid  steel  piles  7  inches  in  ^meter,  with  steel  braces  and  I- 
beams  and  plank  flooring,  at  $3  per  square  foot,  each  wharf  say  $35,000, 

for  seven  wharves 245^  ( 

Wharf  of  stone  and  earth  at  $150  per  running  foot  of  perimeter,  each  wharf 
say  $75,000,  for  seven  wharves 525,C 

STTMMiLBY  OP  WOBE  DONE  DTJBINa  THB  YEAB. 

For  convenience  of  reference  a  brief  summary  of  the  more  importan 
items  of  work  accomplished  during  the  year  is  given  as  follows: 

Executive  Mansion, — ^The  entire  exterior  repainted.  A  new  polic 
call  service  installed.  The  automatic  telephone  exchange  system,  plao^ 
ing  the  mansion  in  direct  private  communication  with  Cabinet  officers^ 
commenced  in  April,  1898,  completed.  New  drapery  curtains  placed 
at  the  windows  of  the  East  Eoom,  and  the  furniture  in  the  apartment, 
consisting  of  26  pieces,  repaired,  reupholstered,  and  recovered.  One  of 
the  bed  chambers  repapered  and  repainted.  An  entirely  new  system 
of  underground  mains  of  all  kinds — sewer,  water,  gas,  and  electric- 
placed  in  a  concrete  tunnel,  constructed.  An  additional  greenhouse 
constructed. 

WashingUm  MonummU. — ^Improvements    made    in   the  expansion 
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arrangemeDts  on  the  main  steam  pipe.  Permanent  telephone  connec- 
tion of  the  top  of  the  monument  with  the  engine  room,  boiler  house, 
and  elevator  made.  Iron  framework  stiffened  from  base  to  350foot 
leveL 

Public  prounds. — An  additional  greenhouse  and  a  pit  addition  to  the 
propagating  house  constructed  in  the  nursery  grounds,  and  720,000 
bedding  plants  propagated  for  planting  out  in  the  public  parks.  An  - 
asphalt  pavement,  with  vitrified  block  gutters,  covering  an  area  of 
6,200  square  yards,  constructed  upon  the  roadway  east  and  south  of 
the  State,  War  and  Navy  Department  building.  Asphalt  pavements 
in  the  parks  extended  by  1,534  square  yards  of  roadway  and  1,243 
square  yards  of  footwalk;  4,020  square  yards  of  asphalt  roadway  and 
820  square  yards  of  asphalt  footwalk  repaired  and  resurfaced.  Bight 
electric  lights  installed  in  the  Executive  Mansion  grounds  and  12  in 
Monument  Park.  Eighty-six  feet  of  cobblestone  gutters  constructed 
and  1,237  feet  of  drainpipe  laid.  Granite  blocks,  with  the  letters 
'^U.  S."  cut  in  their  upper  surfaces,  placed  in  the  ground  at  thecoruers 
of  18  of  the  small  triangular  reservations.  One  hundred  and  fifty-two 
young  trees  and  759  shrubs  planted.  Three  hundred  sections  of  high 
iron  fence,  2,422  iron  posts  and  chains,  and  214  iron  posts  and  bars  in 
fences  inclosing  reservations,  216  lamp-posts  and  lamps,  and  18  flower 
vases  painted.  Twelve  hundred  and  sixty-three  feet  of  additional 
water  pipe  laid.  Four  hundred  and  fifty-four  applications  for  permits 
for  projections  beyond  the  building  line  investigated  and  reported 
upon.  The  granite  pedestal  for  the  equestrian  statue  of  General  Sher- 
man constructed. 

THB  PBBSSING  NEEDS  OF  THIS  DEPABTMENT. 

For  the  ensuing  year  are  two,  a  large  brick  storehouse  and  more  park 
watchmen. 

The  only  storehouse  now  available  is  a  tumbledown  ^^shack," long 
used  for  cement  during  the  construction  of  the  State,  War,  and  Navy 
building.  We  have  struggled  along  for  years  with  this  building,  which 
is  now  a  sieve  against  rain  and  suie  to  fall  down  under  the  wind  one  of 
these  days.  Inspection  only  is  needed  to  show  the  urgent  necessity  for 
a  storehouse  at  the  earliest  possible  date.  It  should  be  of  brick  and 
about  100  feet  by  40.  It  can  be  built  for  $6,500.  We  have  absolutely 
no  place  of  shelter  for  records,  models,  valuable  tools,  such  as  roa<l 
roller,  road  scrapers,  lawn  mowers,  hose,  stakes,  shovels,  and  hoes;  nor 
for  waterwork  and  plumber's  supplies,  water  pipe  and  fittings,  tools, 
lathe,  drills,  etc. ;  nor  for  gardener's  supplies,  flowerpots,  flower  baskets, 
wire  frames,  twine,  stakes;  nor  for  carpenters'  tools,  and  lathe,  etc. 

Also,  there  being  no  storerooms  at  the  Executive  Mansion,  such  a 
storehouse  as  is  asked  for  would  almost  be  paid  for  by  the  money  now 
expended  to  pay  for  storage  of  carpets,  awnings,  furniture,  cloak  and 
bat  boxes,  band  stand,  chairs,  music  stands,  etc. 

The  second  great  need  is  for  more  park  watchmen.  There  are  now 
23  on  the  force,  18  day  and  5  night  watchmen,  and  the  area  to  be 
guarded  is  401  acres. 

With  the  increase  of  the  city  population  and  the  growing  numbers  of 
excursionists  and  other  travelers,  it  is  impossible  to  do  the  work 
required.  Some  idea  of  the  travel  to  Washington  is^ven  by  the  fact 
that  on  an  average  12,000  peoph*  visit  the  top  of  the  Washington  Mon- 
ument every  month.  These  are  ninety-nine  one-hundredths  strangers. 
Moreover,  our  poverty  compels  us  to  use  the  park  watchmen  partially 
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as  laborers  to  cleau  ap  traRh,  so  that  it  is  not  possible  to  get  full  watcb- 
man's  duty. 

Again  a  large  amouut  of  the  damage  done  in  improved  parks  oould 
be  prevented  by  having  additional  watchmen. 

The  one  day  watchman  now  allowed  for  the  "White  Lof  or  Presi- 
dent's Park  is  quite  unable  to  cope  with  "scorching''  bicyclers,  ^t 
drivers,  and  trespasser^  on  the  grass  and  shrubbery,  and  patrol  63  acres 
of  ground. 

At  night  this  large  area  with  thickets  of  shrubs  is  absolutely  defense- 
less, as  there  is  no  night  watchman.  After  dark  no  decent  woman,  or 
couple  of  them,  dare  go  through  these  grounds,  and  it  has  on  several 
occasions  proved  dangerous  for  men.  Robberies  and  other  crimes  occur 
here  every  now  and  then,  and  this  within  1,000  yards  of  the  Executive 
Mansion.  It  is  a  reproach  tliat  this  part  of  the  National  Capital  should 
be  the  haunt  of  the  criminal  classes  of  the  city,  especially  in  spring  and 
summer  when  the  parks  should  be  safest. 

In  summer,  owing  to  the  crowds  which  frequent  the  bathing  beach 
on  the  Monument  grounds,  a  day  watchman  is  urgently  needed  in  that 
park.  There  is  practically  now  no  watchman  for  this  large  area  of  78 
acres  in  the  daytime,  because  the  watchmen  at  the  Monument  are  kept 
busy  there  all  the  time  looking  after  visitors. 

Still  more  is  a  night  watchman  needed  here,  where  there  is  none  now. 
A  good  deal  of  travel  passes  through  this  park  and  its  thickets  are  as 
danjjerous  and  unprotected  as  President's  Park.  Moreover,  this  park 
contains  the  propagating  gardens  and  nursery,  where  there  is  a  great 
deal  of  valuable  property,  much  of  it  inflammable. 

Henry  and  Seaton  parks  cover  about  34  acres  and  are  more  fre- 
quente<l  than  other  parks  by  a  lawless  element.  In  the  daytime  two 
watchmen  are  necessary  and  are  now  i)rovided  by  law,  but  only  one 
night  watchman  is  now  allowed.  There  is  great  need  of  another  night 
watchman  here.  It  is  too  large  and  dangerous  a  patrol  for  one  man  at 
night. 

For  similar  reasons  Garfield  Park,  covering  24  acres,  seriously  needs 
a  second  night  watchman. 

I  can  not  express  too  strongly  the  urgent  need  of  an  inspector  of 
park  watchmen.  There  is  no  one  now  to  patrol  the  city,  see  that  the 
park  watchmen  keep  up  to  their  duty,  decide  questions  of  duty  for  them, 
hear  and  settle  minor  complaints,  appear  in  court  as  witness  for  trials 
without  leaving  the  parks  unguarded  (as  now  has  to  be  done),  report 
daily  to  the  oflQcer  in  charge  on  discipline  of  the  force  and  the  perform- 
ance of  guard  duty,  etc.  The  need  of  such  a  sergeant  of  park  police  is 
imixM'ative  and  provision  therefor  is  respectfully  urged. 

To  sum  up  the  matter  of  park  watchmen,  I  respectfully  urge  upon 
the  attention  of  Congress  the  imperative  necessity  for  the  following 
additional  park  watchmen  for  the  preservation  of  public  pro]>erty  and 
public  good  order  and  decency,  all  of  which  are  included  in  my  esti- 
mates: 

1  sergeant  of  park  watchmen..... , $900 

1  seooud  day  watchman  President's  Park  (grounds  sonth  of  Executive  Man- 
sion)    720 

1  night  watchman  President's  Park  (grounds  south  of  Executive  Mansiop) ...  720 

1  day  watchman  Monument  Park 720 

1  night  watchmau  Monument  Park - 720 

1  second  night  watchman  Henry  and  Seaton  parks 720 

1  Moond  night  watchman  Qarfield  Park 720 

Total 5,220 
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Salaries  of  employees,  public  buildings  and  ffroonds,  etc. : 

1  assistant   engineer   in  office  of  pabuo  buildings  and 

grounds^ $2,000.00 

1  office  clerk 1,800.00 

1  office  clerk 1,600.00 

1  messenger t .^ 840.00 

1  landscape  gardener 2, 000. 00 

1  surveyor  and  draftsman 1, 500. 00 

Overseers,  draftsmen,  copyists,  foremen,   ganlonern,   me- 
chanics, and*  laborers 35,000.00 

1  sergeant  of  park  watchmen 900  00 

1  day  watchman  in  Lafayette  Park 660.00 

1  day  watchman  in  Franklin  Park 660. 00 

2  day  watchmen  in  Smithsonian  grounds,  at  $660  each  ....  4, 320. 00 
2  night  watchmen  in  Smithsonian  grounds,  at  $720  each  . .  1, 440. 00 

1  day  watchman  in  Jndiclary  Park 660.00 

1  night  watchman  in  .Indiciary  Park 720.00 

1  day  watchman  at  Lincoln  Park  and  adj  aoen t  reser vat i  ons .  660. 00 

1  day  watchman  at  Iowa  Circle 660. 00 

1  day  watchman  at  Thomas  Circle  and  neighboring  reser- 
vations    660.00 

1  day  watchman  at  Washington  Circle  and  neighboring 

reservations 660.00 

1  day  watchman  at  Dnpont  Circle  and  neighboring  reser- 

Tations 660.00 

1  day  watchman  at  McPherson  and  Ftirragnt  parks 660. 00 

1  day  watchman  at  Stanton  Park  and  neighboring  reserva- 
tions    660.00 

2  day  watchmen  at  Henry  (Armory)  and  Seaton  parks,  at 

$660  each 1,320.00 

2  night  watchmen  at  Henry  (Armory)  and  Seaton  parks,  at 

$720  each 1,440.00 

1  day  watchman  at  Monnt  Vernon  Park  and  adjacent  reser- 
vations    660.00 

2  day  watchmen  at  grounds  south  of  Executive  Mansion,  at 

$720  each 1,440.00 

1  night  watchman  at  grounds  south  of  Executive  Mansion .  720. 00 

1  watchman  for  greenhouses  and  nursery 660. 00 

1  day  watchman  at  Monument  Park 720.00 

1  night  watchman  at  Monument  Park 720.00 

1  day  watchman  at  Garfield  Park 660.00 

2  night  watchmen  at  Garfield  Park,  at  $720  each 1, 440. 00 

1  watchman  for  the  care  of  the  monument  and  dock  at 

Wakefield,  Ya.,  the  birthplace  of  Washington 800. 00 

$66,800.00 

Contingent  expenses,  public  buildings  and  grounds 700. 00 

Improvement  and  care  of  public  grounds : 

Improvement  and  maintenance  of  grounds  north  and  south 

of  Executive  Mansion 5,000.00 

Ordinary  care  of  ^eenhouses  and  nursery 2, 000. 00 

For  the  constmotion  of  an  iron  and  brick  storehouse  at  the 

0       nursery 6,500.00 

Ordinary  care  of  Lafayette  Park 1,000.00 

Ordinary  care  of  Franklin  Park 1,000.00 

Improvement  and  ordinary  care  of  Lincoln  Park 2, 000. 00 

Care  and  improvement  of  Monument  grounds 3, 000. 00 

Continuing  improvement  of  reservation  No.  17  and  site  of 

old  oansd  northwest  of  same 3,000.00 


*  Appropriated  for  for  fiscal  year  ending  June  80, 1900|  in  '*  sundry  civil  appropria- 
priaUon  aot^''  approved  March  8, 1899. 
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ImproYement  and  care  of  pablic  grounds— Continned. 

Construction  and  repair  of  post-and-chain  fences;  repair 
of  hiffh  iron  fences ;  constructing  Rtone  coping  about  res- 
ervations ;  painting  watchmen's  lodges,  iron  fences,  vases, 
lamps,  and  lamp-posts ;  manure  and  hauling  the  same  and 
removing  snow  and  ice;  purchase  and  repair  of  seats 
and  tools;  trees,  tree  and  plant  stakes,  labels,  lime, 
whitewashing,  and  stock  for  nursery;  flowerpots,  twine, 
baskets,  wire,  splints,  moss,  and  lycopodium,  tu  be  pur- 
chased by  contract  or  otherwise,  as  the  Secretary  of  War 
may  determine;  care,  construction,  and  repair  of  foun- 
tains ;  abating  nuisances,  cleaning  statues,  and  repairing 
pedestals $15,850.00 

For  improvement,  care,  and  maintenance  of  various  reser- 
vations   20,000.00 

For  improvement,  maintenance,  and  care  of  Smithsonian 
grounds 2,500.00 

For  improvement,  care,  and  maintenance  of  Judiciary  Park    2, 500.  00 

For  laying  asphalt  walks  in  varions  reservations 2,  000.00 

For  improvement,  care,  and  maintenance  of  grounds  of  7 
Executive  Departments,  at  $400  each 2,800.00 

Care,  repairs,  fuel,  etc..  Executive  Mansion:  *^  * 

For  care,  repair,  and  refurnishing  Executive  Mansion,  to 

be  expended  by  contract  or  otherwise,  as  the  President 

may  determine 20,000.00 

Fuel  for  Executive  Mansion,  greenhouses,  and  stable 3, 000. 00 

Care  and  necessary  repair  of  greenhouses 5, 000. 00 

Repairs  to  conservatory 2,000.00 

— ^— — ^—     30  000  00 
Lighting  the  Executive  Mansion  and  the  public  grounds:  '  ^^' 

Gas,  pay  of  lamplighters,  gas  fitters,  and  laborers;  pur- 
chase, erection,  and  repair  of  lamps  and  lamp-posts: 
purchase  of  matches  and  repairs  of  all  kinds,  stoves,  fuel 
and  lights  for  o(hce  and  office  stable,  for  watchmen's 
lodges,  and  for  greenhouses  at  the  nursery:  Provided, 
That  for  each  5-foot  burner  not  connected  with  a  meter 
in  the  lamps  on  the  public  grounds  not  more  than  $20 
shall  be  paid  per  lamp  for  gas,  including  lighting,  clean- 
ing, and  keeping  the  lamps  in  repair,  under  anv  expend- 
iture provided  for  in  this  act,  ana  said  lamps  shall  bum 
every  night  on  the  average  from  forty-tivo  minutes  after 
sunset  to  forty-five  minutes  before  sunrise;  and  authority 
is  hereby  given  to  substitute  other  illuminating  material 
for  the  same  or  less  price,  and  to  use  so  much  of  the  sum 
hereby  appropriated  as  may  be  necessary  for  that  purpose.  12, 500. 00 

For  lighting  6  arc  electric  lights  in  Executive  Mansion 
pounds  within  the  iron  fence  365  nights,  at  not  exceed- 
ing 25  cents  per  light  per  night 547.50 

Lighting  public  grounds,  District  of  Columbia :  ^^»  ^^*  ^  " 

For  lighting  7  arc  electric  lights  in  grounds  south  of  the 
Executive  Mansion  365  nigiits,  at  20  cents  per  light  per 
night 511.00 

For  lighting  32  arc  electric  lights  in  Lafayette,  Franklin, 
Judiciary,  and  Lincoln  parks  365  nights,  at  25  cents  per 
light  per  night 2,920.00 

For  lighting  14  arc  electric  lights  in  grounds  south  of  the 
Executive  Mansion  and  Monument  Park  365  nights,  at 
not  exceeding  25  cents  per  light  per  night 1,277.50 

Repairs  to  water  pipes  and  fire  plugs :  '  ' 
Repairing  and  extending  water  pipes,  purchase  of  appar- 
atus for  cleaning  them,  purchase  of  hose,  and  for  clttan- 
ing  the  springs  and  repairing  and  renewing  the  pipes  of 
the  same  that  supply  the  Capitol,  the  Executive  Man.Hinu, 
and  the  buildings  for  the  State,  War,  and  Navy  Depart- 
ments                          2,500.00 

Telegraph  to  connect  the  Capitol  with  the  departments  and  the 
Government  Printing  Office: 
For  care  and  repair  of  existing  lines 1,600.00 

Total 187,406.00 
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Wathingion  Monumei^i,  elwator,  eUdrio  Ughti,  and  madhinery  oonneoted  tkerewiih. 

The  following  estimate  for  operating  the  elevator,  the  electric  lights,  and  the 
machinery  connected  therewith  for  the  fiscal  year  ending  Jane  30, 1901,  is  submitted: 

Icostodian,  at  $100  per  month $1,200.00 

1  steam  engineer,  at  $W  per  month 960.00 

1  assistant  steam  engineer,  at  $60  per  month 720.00 

1  fireman,  at  $60  per  month 600.00 

1  assistant  fireman,  at  $45  per  month 540.00 

1  condoctor  of  elevator  car,  at$75  per  month 900.00 

1  attendant  on  floor,  at  $60  per  month 720.00 

1  attendant  on  top  floor,  at  $60  per  month 720.00 

3  nieht  and  day  watchmen,  at  $60  per  month 2,160.00 

For  fuel,  lights,  oil,  waste,  packine,  tools,  matches,  paints,  brushes,  brooms, 
lanterns,  rope,  nails,  screws,  lead,  electric  lights,  heating  apparatus,  oil 
stoves  for  elevator  car  and  upper  and  lower  floors,  repairs  to  engines, 
boilers,  dynamos,  elevator,  ana  repairs  of  all  kinds  connected  with  the 
Monument  and  machinery,  and  purchase  of  all  necessary  articles  for 
keeping  the  Monument,  machinei^,  elevator,  and  eleotric-light  plant  in 
good  order 8,000.00 

Tdtal 11,520.00 

As  some  of  the  foregoing  estimates  are  larger  than  the  amounts  hereto- 
fore appropriated,  it  is  deemed  advisable  to  sabmit  the  following  brief 
explanation  in  reference  thereto: 

First.  The  sam  of  (6,500  is  asked  for  an  iron  and  brick  storehouse 
at  the  nnrsery.  The  necessity  is  pressing  and  is  explained  in  fnll  in 
another  part  of  this  report. 

Second.  One  sergeant  of  park  watchmen  at  (900,  and  six  additional 
park  watchmen  at  $720  each,  are  asked  for,  the  necessity  for  which  is 
expliuned  at  length  in  preceding  pages  of  this  report  under  the  heading 
<^  The  pressing  needs  of  this  department" 

Third.  One  office  clerk  (of  fourth  class)  (1,800.  The  work  of  the  office 
has  increased  so  largely  in  recent  years  that  the  one  clerk  allowed  is 
unable  to  perform  it  unaided,  and  help  has  had  to  be  borrowed,  from 
time  to  time,  from  other  sources.  This  is  a  tax  on  other  branches  of  the 
Oovernment  and  it  seems  only  proi>er  that  sufficient  clerical  force  should 
be  provided  to  properly  and  expeditiously  i>erform  the  office  work  and 
keep  it  up  to  date,  which  is  now  impossible.  During  the  fiscal  year 
commencing  July  1. 1899,  this  office  will  have  appropriations  to  expend 
amounting  in  round  numbers  to  (285,000. 

Fourth.  I  have  asked  for  (700  for  contingent  expenses,  in  place  of  the 
(500  usually  granted.  The  increase  of  (200  is  required,  first,  to  pur- 
chase a  new  typewriter,  of  which  the  office  is  greatly  in  need.  The  one 
now  in  use  was  purchased  twelve  years  ago  and  is  now  in  bad  condition; 
and,  second,  to  pay  the  increased  amount  which  will  be  charged  for 
telephone  service  should  the  rate  fixed  by  the  act  of  Congress  approved 
June  30, 1898,  be  declared  by  the  courts  to  be  invalid  and  inadequate. 

Fifth.  The  sum  of  (2,800  has  been  asked  for  'improvement,  care,  and 
maintenance  of  grounds  of  seven  Executive  Departments."  The  reasons 
for  requesting  tins  sum  are  given  herein,  under  the  head  of  '<  Propagat- 
ing gardens.'' 
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Ilnanoial  §tatement  far  JUodl  year  ending  June  SO,  1899. 


a  Not  a  fiscal  year  appropriation. 

In  conclusion,  I  desire  to  renew  the  expression  of  my  sincere  appre- 
ciation of  the  faitbful  and  efficient  manner  in  which  Mr.  George  H. 
Brown,  the  skillful  and  accomplished  landscape  gardener,  and  Mr.  E. 
F.  Goncklin,  overseer,  have  performed  the  various  and  important  duties 
committed  to  their  charge.  Acknowledgment  is  also  due  Mr.  John  1. 
King,  foreman,  for  the  ability  and  energy  displayed  In  the  often  diffi- 
cult and  vitally  important  work  which  was  under  his  immediate  super- 
vision. 

I  am,  General,  very  respectfully,  your  obedient  servant, 

Theo.  a.  Bingham, 
Colonel^  Uniisd  States  Army^  Major ^  Corps  of  Engineers^ 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  P.  8,  A. 
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NORTHERN   AND   NORTHWESTERN    LAKES-CORRECTING  AND  ISSUING 
CHARTS— SURVEYS— WATER  LEVELS. 


BBPOBT  OF  LIEUT,  COL.  G.  J.  LTDECKER,  CORPS  OF  ENOINBBBS,  FOB 
THE  FISCAL  YEAR  ENDING  JUNE  SO,  1899. 


United  States  Engineer  Oppiob, 

Detroit^  Mich.y  July  29,  1899. 
General:  I  have  tbe  honor  to  snbmit  herewith  my  annual  reiK>rt 
oil  survey  of  the  Northern  and  Northwestern  Lakes  for  the  fiscal  year 
euding  Jane  30, 1899. 

Very  respectfully,  your  obedient  servant, 

G.  J.  Lydeokeb, 
Lieut.  Ool.^  (Jorps  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  EnyineerSy  U.  S.  A. 


DDDi. 


NORTHERN  AND  NORTHWESTERN   LAKES— CORRECTING  AND  ISSUING 
CHARTS— SURVEYS— WATER  LEVELS. 

The  project  of  operations  under  the  limited  appropriations  made  for 
this  work  in  recent  years  has  provided  (1)  for  preparing  and  issuing 
charts  for  the  use  of  navigators;  (2)  for  correcting  old  charts  and  pro- 
jecting new  ones,  including  local  surveys  or  examinations  required  for 
such  corrections  or  additions.  This  project  was  somewhat  extended 
daring  the  last  year  to  include  some  measurements  ot  discharge  and 
sloi)e  of  the  lake  connecting  rivers  as  an  initial  step  in  the  investiga- 
tion of  lake  levels,  the  ultimate  object  of  which  is  to  ascertain  the  best 
method  of  regulating  these  levels  and  maintaining  the  depths  of 
improved  commercial  channels  in  these  waters. 

8861 


Digitized  by 


Google 


3852      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 

Operations  during  the  year  ending  June  30, 1899,  as  related  to  these 
several  objects  were  as  follows: 

Charts. — The  following  statement  shows  the  number  of  charts  received 
and  disposed  of  at  this  office: 


The  sum  of  $947.42,  received  from  sale  of  charts,  was  turned  into  the 
United  States  Treasury.  The  total  number  of  charts  disposed  of  to 
date  has  been  224,010. 

Corrections  and  additions  were  made  in  this  office  to  charts  named 
below,  after  which  they  were  sent  to  the  office  of  the  Chief  of  Engineers, 
where  the  engraved  plates  were  correspondingly  amended,  viz: 


Lake  Erie. 

Coast  Chart  No.  6,  Lake  Erie. 

Coast  Chart  No.  7,  Lake  Erie. 

Sandasky  Bay,  Lake  Erie. 

Detroit  River. 

Lake  St.  Clair. 

St.  Clair  River. 

Lake  Huron. 

Straits  of  Mackinac. 


North  end  of  Lake  Michigan. 
South  eud  of  Lake  Michigan. 
Lake  Michigan  (new). 
South  end  of  Green  Bay. 
St.  Marys  River,  No.  1  (old  series). 
St.  Marys  River,  No.  3  (new  series). 
Lake  Sn]»erior  (1895). 
Lake  Superior  (1899). 


Note. — Lake  Superior  (1899)  revised,  corrected,  and  printed  in  colors  conforming 
to  the  new  system  as  adopted  for  the  new  chart  of  Lake  Michigan. 

In  addition  to  the  foregoing,  changes  were  made  by  hand  in  this 
oflBce  to  a  great  number  of  charts  lithographed  in  color.  All  correc- 
tions were  i)redicated  on  special  surveys  made  under  the  direction  of 
this  oflBce  and  information  from  engineer  officers  in  ciinrge  of  lake- 
harbor  improvements  or  from  other  reliable  official  sources. 

^lew  charts. — In  addition  to  correcting  old  charts,  two  new  ones  of 
the  upper  and  middle  sections  of  the  St.  Marys  River  were  completed 
and  published  during  the  last  fiscal  year.  These  charts  are  known  as 
(new)  Charts  Nos.  2  and  3,  St.  Marys  River,  and  are  printed  in  colors 
so  distributed  that  the  water  areas  which  may  be  safely  navigated,  as 
well  as  all  lights,  buoys,  and  other  aids  to  navigation,  are  conspicuously 
indicated.  Chart  No.  1,  of  St.  Marys  River,  covering  the  lower  section 
of  the  river  and  adjoining  shores  of  Lake  Huron,  is  nearing  its  com- 
pletion. 

The  new  chart  of  Lake  Michigan,  projected  to  scale  of  1 :  400,000  and 
published  to  scale  of  1 :  500,000,  representing  the  entire  lake  on  a  single 
sheet,  was  also  completed,  photolithographed,  and  printed  in  colors. 
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Upon  a  geDeral  demand  for  more  detailed  information  for  close  navi- 
gation in  the  Apostle  Island  Channels,  Lake  Superior,  the  project  of 
coDstructing  three  charts  of  the  Apostle  Islands  and  vicinity  in  colors 
was  approved  by  the  Department,  and  Chart  ^o.  1,  covering  all  islands 
(except  the  south  portion  of  Madeline  Island),  was  commenced  on  a 
scale  of  1 :  40,000,  to  be  reduced  by  photolithography  and  published  to 
scale  of  1:50,000. 

Chart  No.  2,  covering  Chaquamegon  Bay  and  adjoining  portions  of 
south  coast  of  Lake  Superior,  will  be  prepared  in  the  same  manner  as 
Chart  No.  1.  Upon  completion  of  these  two  charts,  they  can  readily 
be  combined  by  photolithography  into  one  single  coast  chart  to  scale 
of  1 :  80,(  00,  for  general  navigation. 

The  substitution  of  colored  lithographed  charts  for  the  finely 
engraved  ones  heretofore  used  is  highly  gratifying  to  vessel  masters, 
as  the  distinction  between  navigable  and  dangerous  water  areas  is 
plainly  apparent  at  a  glance,  and  the  distortion  of  copper-plate  prints 
by  which  errors  in  scaled  distances  result  is  entirely  obviated.  It  is, 
therefore,  desirable  that  this  method  be  extended  to  the  other  charts 
issued  from  this  ofiQce.  as  fast  as  we  find  it  practicable  to  do  so. 

Surveys. — Besides  limited  surveys  made  in  connection  with  the  cor- 
rection of  old  charts  a  hydrographic  survey  of  Potagannissing  Bay, 
St.  Marys  River,  was  in  progress  and  nearly  completed  at  the  close  of 
the  year.  This  work  was  essential  for  properly  completing  the  resur- 
vey  of  the  St.  Marys  River  and  providing  data  for  new  chart  No.  1, 
the  publication  of  which  has  been  delayed  for  this  purpose. 

Water  levels. — The  elevation  of  the  water  surface  of  Lake  Huron  has 
been  recorded,  as  heretofore,  by  tridaily  readings  of  the  gauge  at 
Sand  Beach  Harbor  of  Kefuge,  and  similar  record  has  been  kept 
respecting  the  upper  St.  Marys  River  by  gauge  at  the  head  of  the 
Government  Canal  at  Sault  Ste.  Marie,  Mich.  The  following  table 
shows  the  monthly  means  for  the  year  as  derived  from  these  records: 

Mon^y  meatu  of  water  level  far  Sand  Beach  and  Sault  Ste,  Marie,  exprtHHed  in  feet  helow 
the  plane  of  reference  adopted  in  1876, 


stations. 

July. 

Ang. 

Sept, 

Oct. 

Nov. 

Deo. 

Jan.  !  Feb. 

Mar.  Apr. 

May. 

Jane. 

Sand  Beach 

3.96 
2.79 

4.07 
2.67 

4.26 
2.54 

4.57 
2.69 

4.65 
2.86 

4.84 
2.95 

5. 10     5. 24 
3.43     3.58 

1 

5.09  1  4.92 
3. 69  1  3. 70 

1 

4.38 
2.84 

3.99 

Sault  Ste.  Marie 

2.39 

The  accompanying  plats  illustrate  the  varying  stages  of  water  as 
shown  by  like  records  for  the  last  four  years. 

Investigation  of  lake  levels. — ^A  comprehensive  project  for  this  most 
important  study  was  presented  in  my  report  of  January  15, 1898,  and  a 
less  extensive  one,  better  adapted  to  the  limited  means  then  likely  to 
be  available,  was  submitted  March  28, 1898,  These  reports  are  printed 
in  the  Report  of  the  Chief  of  Engineers  for  1898,  pages  3774  to  3776. 
The  later  project  was  duly  approved  May  21,  and  operations  during  the 
last  fiscal  year  have  been  in  accordance  with  it,  but  limited  in  extent 
to  conform  to  the  comparatively  small  amount  of  money  available  and 
the  necessity  of  considerable  expenditure  therefrom  for  obtaining  the 
necessary  outfit,  including  a  full  current  meter  plant,  self-registering 
water  gauges  specially  designed  for  the  work,  precise  leveling  equip- 
ment, steamer,  small  boats,  and  other  minor  items.  Field  work  was 
planned  and  carried  on  with  the  special  object  of  first  doing  that  part 
which  related  especially  to  the  study  assigned  by  Congress  to  the 
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Deep  Waterways  Oommission,  aud  the  cost  of  this  part  of  the  work 
was  paid  jointly  by  that  commission  and  this  office.  The  principal  fea- 
tures of  it  were  measarements  of  flow  and  slope  of  parts  of  the  St.  Law- 
rence, Niagara,  St  Clair,  and  Detroit  rivers,  inclading  precise  leveling 
operations  through  a  distance  of  126  miles  on  the  St.  Lawrence,  from 
Gape  Vincent  at  the  outlet  from  Lake  Ontario  to  St.  Kegis,  and  over  a 
line  100  miles  long  from  Gibraltar  to  Fort  Gratiot,  which  provides  for 
an  accurate  determination  of  the  fall  from  Lake  Huron  to  Lake  Erie  at 
all  varying  stages  of  water  in  these  lakes,  together  with  like  determina- 
tion of  slope  from  point  to  point  in  the  waterway  connecting  them. 
Some  measurements  of  discharge  were  also  made  in  the  St.  Marys 
River.  Self- registering  water  gauges  were  established  as  fast  as  tbey 
could  be  supplied  by  the  maker  and  8  were  in  service  at  the  close  of 
the  fiscal  year,  viz,  2  in  Niagara  River,  1  in  Detroit  River,  4  between 
foot  of  Lake  Huron  and  Lake  St  Glair,  and  1  at  Mackinaw  City,  Straita 
of  Mackinac  Seven  more  remain  to  be  placed  to  complete  the  series 
of  fifteen  as  now  contemplated.  The  reduction  of  data  supplied  by 
field  operations  has  been  carried  forward  as  time  aud  opportunity 
afforded,  but  it  has  not  yet  reached  such  a  point  as  to  justify  publica- 
tion at  present.  One  unexpected  feature  of  special  interest  and  impor- 
tance may  be  referred  to  briefly  as  a  result  of  investigations  so  far  made 
at  the  head  of  the  St.  Clair  River,  viz,  a  marked  deepening  since  the 
survey  of  1867  in  that  reach  of  the  river  which  is  one  of  the  controlling 
factors  in  the  outflow  of  Lake  Huron.  Steps  are  now  being  taken  to 
make  a  most  minute  investigation  of  this  locality  and  thereby  obtain 
data  that  will  be  of  vital  importance  in  the  study  of  the  Lake- Michigan- 
Huron  leveL 

Details  of  oi>eration8  outlined  in  the  foregoing  paragraph  are  con- 
tained in  the  subreport  submitted  herewith,  being  that  prepared  by 
Assistant  Engineer  E.  E.  Haskell,  who  was  charged  with  their  super- 
vision anci  direction. 

It  has  not  been  possible  with  the  limited  appropriations  made  dar- 
ing the  last  ten  years  to  keep  our  lake  survey  charts  up  to  the  same 
standard  of  excellence  that  they  possessed  fiftoen  years  ago;  they  do 
not  correctly  show  the  conditions  now  existing,  and  they  are  by  no 
means  so  satisfactory  to  the  navigator  as  they  were  fifteen  years  ago. 
Much  more  extended  surveys  and  examinations  than  we  have  been  able 
to  make  are  necessary  for  developing  natural  and  artificial  changes  that 
are  constantly  going  on,  in  order  that  the  charts  may  be  brought  up  to 
date  and  kept  so.  But  to  do  this  at  a  reasonable  rate  of  progress,  it  is 
absolutely  essential  that  the  annual  appropriations  of  recent  years  be 
doubled  for  a  few  years  to  come,  and  for  that  reason  the  appropriation 
for  this  purpose  should  be  at  least  $50,000  for  the  year  ending  June  30, 
1901.  This  is  certainly  a  small  sum,  considering  the  vast  commercial 
interests  dependent  upon  the  accurate,  up-to-date  condition  of  these 
charts.  But  this  work,  important  as  we  recognize  it  to  be,  must  now 
be  extended  into  a  field  of  still  greater  importance  for  the  time  being, 
viz,  the  investigation  of  lake  levels  under  the  project  inaugurated  dur 
ing  the  last  year,  the  immediate  practical  purpose  of  which  is  to  devise 
the  best  means  of  regulating  these  levels,  and  of  preserving  or  increas- 
ing the  navigable  depth  of  natursd  and  improved  channels  in  the  lakes 
and  their  connecting  waters.  Operations  under  this  ])roject  are  now 
dependent  upon  small  allotments  from  two  pertinent  appropriations; 
but,  if  any  reasonable  progress  is  to  be  realized,  it  is  essential  that 
means  be  provided  for  continuing  them  on  a  much  more  extensive  scal^ 
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The  work  is  so  iDtimately  connected  with  the  lake  surveys,  past  and 
present,  as  to  induce  the  suggestion  that  its  further  prosecution  be  in 
connection  with  appropriations  for  these  surveys.  It  will  be  absolutely 
impossible  to  make  anything  like  satisfactory  progress  in  these  investi- 
gations unless  an  expenditure  of  at  least  $10(>,000  be  provided  for 
daring  the  year  ending  June  30, 1901. 

It  is  therefore  recommended  that  the  estimate  for  the  year  1901  be 
made  to  include  the  two  amounts  specified  in  the  foregoing  paragraph, 
and  that  their  appropriation  be  formulated  as  follows: 

For  aoryey  of  Northern  and  Northwestern  Lakes,  inoladinp:  all  expenses  of 
correoting,  extending,  and  issuing  charts,  and  investigating  lake  levels 
wilik  a  yiew  to  their  regnlation,  to  be  available  until  expended.... $150,000 

Money  statement. 

July  1»  1898,  balance  unexpended $86,699.21 

Amount  allotted  from  act  of  March  2,  1895 331.64 

Amount  allotted  from  act  of  July  1,1898 9,739.50 

Amount  aUotted  from  act  of  March  3,  1899 18,260.50 


64,030.85 
Jnne  80, 1899,  amount  expended  during  fiscal  year,  inojlnding  $36.90  paid 

by  Treasury  Department  account  Michigan  Central  RailrosMcl  Company.    29, 429. 86 


July  1, 1899,  balance  unexpended 84,600.99 

July  1, 1899,  outstanding  liabilities 2,541.91 

July  1, 1899,  balance  available 182,059.08 


DatM  and  amounU  of  apj)ropriaHon$  for  iurvejf  of  northern  and  northwestern  Jahet. 


March  3, 1841 $15,000 

May  18, 1842 20,000 

March  1,1843 30,000 

June  17,  1844 20,000 

March  3, 1845 20,000 

August  8, 1846 25,000 

August  12, 1848 25,000 

March  3, 1849 10,000 

September  28,  1850 25,000 

March  3,1851 25.000 

August  30, 1852 25,000 

March  3,18.53 50,000 

Augusts,  1X54 50,000 

March3, 18:>5 50,000 

August  30, 1856 50,000 

March  3,1857 50,000 

June  12,  1858 75,0<K) 

March  3, 1859 75,090 

June  21,  1860 75,000 

March  2, 1861 75,000 

Jnlv5,  1862 105,000 

Fohmary  9, 1863 106,879 

Jnly2,  1864 100,000 

February  28, 1865 125,000 

June  12,  1866 50,000 

March  2,1867 77,500 


March  2, 1868 

July  20,  1868 

March  3, 1869 

July  15.1870 

March  3,1871 

June  10,  1872 

March  3, 1873  

June  23,  1874 

March  3, 1875 

July  31,  1876  (not  including 
$16,000  applied  to  survey  of 
Mississippi  River) 

March  3,  1877  (not  including 
$25,000  applied  ,to  survey  of 
Mississippi  River  and  includ- 
ing $9,500  received  from  sale 
of  steamers) 

June  20,  1878  (not  including 
$49,500  applied  to  survey  of 
MiKsissipiii  River) 

March  3, 1879 

June  16,  1880 

March  3,1881 

August  7, 1882 


$77,500 
75,000 
100,000 
100,000 
175,000 
175,000 
175,000 
175,000 
150,000 


84,000 


94,500 


49,500 
85,000 
40,000 
18,000 
12,000 


Total 2,989,879 


^In  addition  to  this  balance  reported  by  Lieutenant-Colonel  Lydecker,  there 
remains  of  this  appropriation  unexpended  the  sum  of  $6,882^L 
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PRmriNG    AND    188UB    OF  CHARTS    FOR  UflK  OF  NAVIGATORS,  AND    BLBCTROTTPING 
COPPERPUkTES  FOR  CUART  PRINTING. 


March  3,1883... 
JnlyT,  1884.... 
March  3, 1885... 
August  4, 1886.. 
March  3, 1887... 
October  2,  1888. 
March2,1889... 
August  30, 1890. 
March  3, 1891... 
August  5, 1892.. 


$3,000 

3,000 
3,000 
2,000 
2,000 
2,000 
2,000 
2,000 
2,000 
2,000 


March  3, 1893... 
August  18, 1894 . 
March  2,1895... 
June  11,  1896... 
June  4,  1897.... 
July  1,  1898.... 
March  3,1899... 


Total 


$2,000 
2,000 
2,000 
2,000 
2,000 
3,000 
3,000 


89,000 


SURVEYS  AND  ADDITIONS  TO  AND  CORRECTING  ENGRAVED  PLATES. 


March  2, 1889 $5,000 

August  30, 1890 10,000 

March  3, 1891 10,000 

AugU8t5,1892 5,000 

March  3, 1893 25,000 

August  18, 1894 25,000 

March  2, 18^ 25,000 


Junell,  1896 $25,000 

June  4,  1897 25,000 

July  1,  1898 25,000 

March  3, 1899 25,000 

Total 205,000 


report  of  mr.  s.  e.  haskell,  assistant  engineer. 

United  States  Engineer  Office, 

Detroit,  Mich.,  July  16,  1899, 

Colonel:  I  have  the  honor  to  make  the  following  report  of  progress  upon  work 
pertaining  to  the  investigation  of  lake  levels,  survey  of  northern  and  northwestern 
lakes,  for  the  fiscal  year  ended  June  30,  1899: 

The  project  for  this  investigation  of  lake  levels  is  given  in  your  last  annual  report, 
heginning  on  page  3774  of  the  Keport  of  the  Chief  of  Engineers  for  1898,  and  atten- 
tion is  invited  thereto  for  a  general  statement  of  the  work  contemplated.  Owing  to 
the  small  appropriation  available,  plans  for  undertaking  the  work  were  limited  to 
thoHo  features  of  the  investigation  considered  most  Important,  namely,  the  determi- 
nation  of  the  laws  of  flow  n>om  one  lake  to  another  and  the  causes  and  extent  of 
fluctuations  of  lake  levels  from  year  to  year. 

The  determination  of  the  laws  of  flow  from  one  lake  to  another  required  the 
establishment  of  a  current-meter  plant  with  which  the  discharge  of  the  various  con- 
necting rivers  could  be  measured  and  their  discharge  curves  determined.  A  knowl- 
edge of  the  causes  and  extent  of  fluctuations  of  lake  levels  from  year  to  vear  required 
an  instmment  for  accurately  recording  what  these  changes  are— a  self-registering 
water  gauge.  The  survey  up  to  this  time  had  not  been  engaged  in  any  work  where 
such  an  outfit  was  required,  and  so  haid  neither  a  current-meter  plant  nor  any  self- 
registering  water  gauges  on  hand.  It  was,  therefore,  necessary  to  provide  this  outfit, 
and  during  the  previous  fiscal  year  this  work  had  been  anticipated  to  the  extent  of 
consideriug  and  preparing  plans  for  the  current-meter  plant  and  making  working 
drawings  for  those  parts  that  were  to  be  constructed.  The  market  offer^  no  seli- 
registenng  water  gauge  adapted  to  the  requirements  of  the  lakes,  so  one  bad  been 
designed. 

The  plans  for  the  current-meter  plant  provided  a  catamaran  for  a  working  boat 
from  which  to  use  the  current  meters,  and  this  was  to  be  teuded  by  a  small  tng 
suitably  equipped  for  the  work.  A  catAmaran  consists  of  two  steel  hulls,  entirely 
inclosed,  that  are  27  feet  long  and  of  5  feet  beam.  These  hulls  are  joined  by  steel 
trusses  carrying  a  platform  or  deck  that  is  16  by  17  feet  in  size.  On  this  deck  is 
placed  an  observin^f  house  about  10  feet  square,  which  contains  a  suitable  reel  for 
hoisting  and  lowering  the  meters  through  a  trapdoor  in  the  deck  and  tables  for 
recording  instruments  and  keeping  notes.  The  small  tug  required  for  tending  s 
catamaran  is  provided  with  a  steam  capstan  and  the  necessary  appliances  for  the 
rapid  and  easy  handling  of  anchors. 

The  contract  for  the  construction  of  the  catamarans,  three  in  number,  one  each  for 
the  Niagara,  St.  Clair,  and  St.  Marys  rivers,  was  awarded  to  the  Russel  Wheel  and 
Foundry  Company,  of  Detroit,  the  lowest  bidders,  July  22.  The  first  one  of  these 
was  completed  and  delivered  November  15,  1898,  and  the  second  and  third  Marob  8 
and  Mfty  31, 1889,  respectively. 
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The  oantraot  for  the  oonstraotion  of  the  aelf-registering  water  gaagee.  fifteen  in 
namber,  wa0  awarded  to  Loais  J.  Wohnliohy  instrament  maker,  of  Detroit,  the  low- 
est bidder,  July  22, 1898.  The  first  instrument  was  deliyered  September  18, 1898,  and 
the  last  one  May  31, 1899. 

The  survey  having  no  tugs  of  any  kind  made  purchasing  necessary,  and  the  Fanny  H. , 
of  Port  linron,  was  purchased  October  12  and  immediately  fitted  for  service,  but 
owing  to  the  lateness  of  the  season  did  not  go  into  commission  until  the  opening  of 
navigation  this  spring.  A  second  tug,  the  Gmeral  G,  K.  Warren^  was  procured  by 
transfer  from  the  engineer  office  at  Milwaukee,  and  arrived  at  Detroit  May  20,  since 
when  she  has  been  thoroughlv  repaired  and  fitted  for  service.  The  purchase  of  a 
third  tug  has  not  yet  been  made. 

The  current  meters  required,  fifteen  in  number,  were  purchased  from  E.  S.  Ritchie 
&,  Sous,  of  Brookline,  Mass.  The  order  for  them  was  given  August  6,  and  three  of 
tbsm  were  delivered  August  21.  three  more  November  18. 1898,  and  the  remainder 
May  1, 1889. 

WORK  ▲CCOMPLISHXD. 

Some  of  the  data  to  be  collected  in  an  investigation  of  lake  levels  have  a  bearing 
en  the  problem  of  a  deep  waterway  from  the  lakes  to  the  sea.  The  United  States 
Board  of  Engineers  on  Deep  Waterways,  having  in  charge  the  investigation  of  such  a 
water  route,  has  joined  with  the  survey  in  collecting  such  information  as  was  desired 
by  both.  Under  this  loint  arrangement  a  line  of  precise  levels  was  run  from  St.  Regis, 
on  the  St.  Lawrence  Kiver,  to  Cape  Vincent,  at  the  foot  of  Lake  Ontario,  a  distance 
of  126  milea.  These  levels  were  run  by  Mr.  David  Molitor,  assistant  engineer,  and 
connect  a  series  of  nineteen  staff  water  gauges,  distributed  in  the  reach  meutioned  at 
critical jpoinU  in  the  slope,  for  the  purpose  of  determining  the  fall  of  the  river.  A 
series  or  gauge  readings,  taken  at  intervals  often  minutes,  covering  a  period  of  ten 
days,  was  made  on  these  gauges  in  the  latter  half  of  July.  Permanent  bench  marks, 
at  least  one  every  3  miles,  were  established  and  carefully  described,  so  as  to  be  of 
service  in  the  case  of  future  surveys. 

A  line  of  precise  levels  from  Gibraltar,  at  the  head  of  Lake  Erie,  to  Fort  Qratiot 
Lighthouse,  at  the  foot  of  Lake  Huron,  was  started,  and  the  reaches  irom  Gibraltar  to 
Qiosse  Point  and  New  Baltimore  to  Fort  Gratiot  covered  by  Mr.  O.  W.  Ferguson, 
assistant  engineer,  between  September  21  and  December  15,  1898,  a  total  distance  of 
73.5  miles.  The  reach  between  Grosse  Point  and  New  Baltimore,  27  miles,  was  ran  by 
Mr.  David  Molitor,  assistant  engineer,  under  the  direction  of  this  office,  during  June, 
thus  completing  the  line.  These  levels  connect  a  series  of  fifteen  stafi^  water  gauges 
distributed  at  critical  points  in  the  slope  along  the  St.  Clair  and  Detroit  rivers.  Two 
series  of  readings,  taken  every  ten  minutes  from  7  a.  m.  to  6  p.  m.,  of  six  days  each, 
have  been  taken  on  these  gauges,  the  first  in  October,  1898,  the  second  in  June,  1899. 
A  large  number  of  permanent  bench  marks  were  established  along  this  line  for  use 
in  making  future  surveys. 

A  short  series  of  discharge  measurements  of  the  St.  Lawrence  River  at  Ogdensbnrg 
were  made  by  Mr.  C.  B.  Stewart,  assistant  engineer,  between  October  6  and  December 
3. 1898.  This  series  can  be  said  to  give  only  an  approximation  to  the  discharge  for 
tne  stage  of  water  prevailing  at  the  time.  The  series  should  be  greatly  extended  to 
reach  a  thorough  knowledge  of  the  laws  of  discharge  of  this  important  outlet. 

The  work  accomplished  by  this  office,  independently  of  the  board  of  engineers, 
may  be  summarized  as  the  discharge  measurements  of  the  Niagara  River  that  have 
been  in  progress  since  September  1,  the  discharge  measurements  of  the  St.  Clair 
Eiver  that  have  been  in  progress  since  November  1,  with  an  interruption  during  the 
months  of  January,  February,  and  March  on  account  of  interference  from  ice,  and 
the  discharge  measurements  of  the  St.  Marys  River  that  were  prosecuted  during  the 
months  of  January,  February,  and  March  only,  when  work  oould  be  carried  on  upon 
the  ice. 

The  work  upon  the  Niagara  River  at  Buffalo  has  been  under  the  immediate  charge 
of  Mr.  F.  C.  Shenehon,  assistant  engineer,  and  has  consisted  of  making  discharge 
measurements  of  the  river  from  the  International  Bridge  and  collecting  gauge  rea4- 
inj^s  from  a  series  of  gauges  so  placed  as  to  give  the  level  of  Lake  Erie  and  the  slope 
of  the  river  from  the  lake  to  a  point  Some  distance  below  the  discharge  section. 

The  selection  of  the  International  Bridge  section  for  this  discharge  work  was  gov- 
erned by  two  facts:  First,  our  equipment  at  the  time  was  inadequate  for  open-river 
work,  and  second,  this  section  had  been  used  by  the  board  of  engineers  on  deep 
waterways  in  gaugings  of  the  river  made  by  them  in  the  late  fall  of  1897  and  the 
midsummer  of  1898.  This  prior  work  made  available  a  considerable  amount  of  data 
relating  to  the  section,  and  suggested  more  work  to  extend  the  range  of  the  dia- 
diarge  eurvea. 

Dimng  the  ten  months  that  this  work  has  been  in  progress  a  large  number  of  dis- 
eharges,  vertical  and  transverse  curves,  have  been  measured  and  a  large  number  of 
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gan^e  reftdings  collected.  The  reduction  of  these  data  has  been  ]>ro8ecated  to  a 
considerable  extent,  but  not  to  the  point  where  it  is  possible  to  give  resnlts  for 
publication. 

Mr.  Shenehon  has  had  in  operation  since  the  middle  of  January  two  of  the  new 
self-ri'giateriDg  water  gauges,  one  at  the  Buffalo  Breakwater  Light- House,  to  fldve  a 
continuous  registration  of  the  level  of  Lake  Erie,  and  the  other  at  the  foot  of  Aus- 
tin street,  in  the  river,  which,  with  the  one  at  the  lake,  furuisbes  a  continuous  rec- 
ord of  the  fall  from  the  lake  to  the  disohar^  section.  These  gauges  have  worked 
very  satisfactorily,  indeed,  and  are  furnishing  a  most  interesting  record,  establish- 
ing beyond  question  the  importance  of  this  method  of  collecting  data  relative  to  the 
stage  of  water  in  the  lakes. 

The  work  upon  the  St.  Clair  River  at  Port  Huron  and  vicinity  has  been  under  the 
immediate  charge  of  Mr.  L.  C.  Sabin,  assistant  engineer,  and  has  consisted  of  dis- 
cbarge measurements  of  the  St.  Clair  River  and  the  v  ollection  of  data  pertaining 
thereto.  Mr.  Sabin  had  charge  of  the  collection  of  the  two  series  of  gauge  readings 
made  on  the  iSt.  Clair  and  Detroit  rivers. 

For  the  limited  time  that  this  party  has  actually  been  engaged  in  field  work  a 
large  amount  of  data  have  been  collected  and  one  very  important  discovery  made. 
This  discovery  is  that  the  head  of  the  St.  Clair,  that  narrow  reach  of  the  river  extend- 
ing from  the  lake  downstream  for  about  three-quarters  of  a  mile — the  reach  that  con- 
trols the  outflow  of  Lake  Huron — has  materially  deepened  since  the  survey  made  in 
1867.  From  the  information  so  far  collected  the  indications  are  that  this  deepeniuK 
started  about  1887  and  continued  with  considerable  speed  until  1892.  It  may  stiU 
be  going  on.  The  exact  status  of  the  matter  can  be  told  only  wheu  we  have  made 
an  exhaustive  study  of  past  gau^e  records  of  the  lakes  and  have  a  very  complete 
hydrographic  survey  of  the  locality  to  compare  with  the  survey  made  in  1867.  Such 
a  survey  is  now  in  progress. 

This  deepening  has  unquestionably  been  a  large  factor  in  the  lowering  of  the 
levels  of  Lakes  Huron  and  Michigan,  and  it  is  significant  that  the  mean  level  of 
these  lakes  has  lowered  1.6  feet  in  the  last  ten  years.  During  this  period  the  mean 
lilt  at  St.  Marys  Falls  Canal  has  increased  1.5  feet,  and  the  mean  slope  fh>m  the 
canal  to  Lake  Huron  has  increased  0.1  of  a  foot. 

One  result  of  this  discovery  is  to  emphasize  the  importance  of  the  investigation 
of  lake  levels  that  is  now  in  process  and  urge  the  necessity  of  more  funds  for 
carrying  on  the  work  of  the  lake  survey.  This  work  is  now  accumulating  on 
account  of  insufficient  meaus  with  which  to  do  what  is  actually  demanded. 

Mr.  Sabin  has  had  in  operation  since  February  two  of  our  new  self-registering  water 
gauges,  one  near  the  head  of  the  St.  Clair  River,  and  the  other  about  3  miles  below. 
He  established  a  third  gauge  last  month  at  Roberts  Landing  on  the  St.  Clair,  and  is 
now  establishing  a  fourth  one  at  the  foot  of  Lake  Huron.  The  record  of  these  so 
far  obtained  is  very  satisfactory,  and  the  gauffe  located  at  the  head  of  the  river,  in 
addition  to  recording  the  stage  of  water,  is  collecting  some  most  interesting  informa- 
tion of  seiches  that  occur  in  Lake  Huron. 

The  work  upon  the  St.  Marys  River  has  been  under  the  immediate  charge  of  Mr. 
Thomas  Russell,  assistant  engineer.  During  the  months  of  January,  February,  and 
March,  while  the  river  was  n*ozen  over,  Mr.  Russell  carried  on  discharge  measure- 
ments of  the  river  by  working  through  the  ice.  In  addition  to  making  a  large 
number  of  measurements  at  Spry's  dock  section,  where  quite  an  extended  series  of 
observations  were  made  during  the  winter  of  1895-96,  he  made  a  number  of  measure- 
ments of  the  flow  through  the  Little  Rapids  and  the  West  Neebisb  channels.  Mr. 
Russell  has  nearly  completed  the  reduction  of  these  observations. 

Mr.  Russell  has  also  collected  and  reduced  a  considerable  amount  of  rainfall  data 
of  the  Great  Lakes  Basin,  extending  information  that  he  had  previously  collected. 

Since  May  20  Mr.  Russell  has  been  engaged  in  supplementing  previous  hydro- 
graphic  work  done  iu  Potogannissing  Bay.  At  the  close  of  the  fiscal  year  he  bad 
run  about  180  miles  of  sounding  lines. 

A  new  self-registering  water  gauge  was  established  at  Mackinaw  City,  the  Straits 
of  Mackinac,  May  12,  and  has  been  working  very  satisfactorily  since.  The  remain- 
ing gauges  of  the  series  of  15  are  being  placed  as  rapidly  as  possible,  and  probably 
all  will  be  in  operation  by  the  1st  of  the  coming  September. 

Considering  the  fact  that  at  the  beginniufl^  of  the  year  the  survey  had  no  outfit 
with  which  to  be^  the  investigation  of  lake  levels,  that  it  has  all  had  to  be  con- 
structed, I  think  it  will  be  admitted  that  fair  pro<;resH  hivs  been  made. 
Very  respectfully,  your  obedient  servant. 

£.  £.  Habkbll,  AsttUtant  EnguMV. 

Lieut.  Col.  G.  J.  Lydkckrr, 

Carpi  of  EngineerB,  U.  8.  A. 
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DDDa. 

preservation  of  bench  marks  along  the  erie  canal. 

report  of  capt.  graham  d.  fitch,  corps  of  engineers. 

United  States  Engineeb  Office, 

Oswegoy  N.  T.,  July  12^  1899. 
General:  I  have  the  honor  to  traDsmit  herewith  annual  report  on 
Survey  of  Northern  and  Northwestern  Lakes,  preservation  of  United 
States  bench  marks  on  Erie  Canal,  for  the  fiscal  year  ending  Jane  30, 
1899^ 

Very  respectfully,  your  obedient  servant, 

Graham  D.  Vitch, 
Captain^  Corps  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  8.  A. 


The  increase  in  the  height  of  the  lock  walls  and  of  the  bridge  piers 
in  the  recent  enlargement  of  the  Erie  Canal  by  the  State  of  New  York 
would  have  obliterated  16  of  the  bench  marks  which  were  placed  upon 
these  structures  by  the  United  States  Lake  Survey  in  running  a  line  of 
levels  from  the  Hudson  Eiver  to  Lake  Ontario  in  1875.  A  description 
of  these  bench  marks  will  be  found  on  pages  611-613,  Professional 
Papers,  Corps  of  Engineers,  U.  S.  A.,  No.  24,  Primary  Triangulations, 
United  States  Lake  Survey. 

The  16  bench  marks  were  temporarily  transferred  in  November,  1896, 
and  November  and  December,  1897.  Work  on  the  structures  on  which 
they  were  originally  placed  having  been  completed,  the  retrausfer  of 
the  bench  marks  was  begun  in  June  and  will  be  completed  early  in 
July,  1899. 


D  D  D  3. 


ANNUAL  WATER  LEVELS  OF  THE  NORTHERN  AND  NORTHWESTERN 

LAKES. 

Tridaily  observations  were  made  at  Charlotte  and  Oswego,  N.  Y.,  on 
I^ke  Ontario;  at  Erie  Harbor,  Pennsylvania;  Ashtabula  and  Cleve- 
land, Ohio,  on  Lake  Erie,  from  July  1, 1898,  to  June  30, 1899,  and  at 
Conneaut,  Ohio,  and  Monroe,  Mich.,  on  Lake  Erie,  from  July  1, 1898,  to 
November  30, 1898;  at  Milwaukee,  Wis.,  on  Lake  Michigan.,  from  July 
1»  181)8,  to  June  30,  1899;  at  Escanaba,  Mich.,  on  Green  Bay,  from 
Jnly  1, 1898,  to  November  30, 1898,  and  from  May  1, 1899,  to  June  30, 
\^^;  at  Sand  Beach,  Mich.,  on  Lake  Huron  and  Sault  Ste.  Marie,  and 
Marquette,  Mich.,  on  Lake  Superior,  from  July  1, 1898,  to  June  30, 1899. 

The  accompanying  table  is  a  continuation  of  that  published  in  the 
'^Jmaal  lieport  of  the  Chief  of  Engineers  for  1898,  Part  VI,  page  3779. 
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Monthly  mean  of  water  levels  for  the  several  stations  heUno  the  planes  ofrrferenoe  adepied 

in  1876, 


•Ho  record  kepi  en  •ocoant  of  lAok  of  fondt. 


h  B*y  frozen  over. 


WATER  LEVEL  FOR  LAKE  SUPERIOR. 

bepobt  of  maj.  clinton  b.  seab8,  c0bp8  of  bnginebbs,  fob  tee 
fiscal  yeab  ending  june  so,  1899. 

United  States  Engineer  Offiob, 

Duluthy  Minn.j  July  i,  1899. 
General:  I  have  the  honor  to  submit  the  following  monthly  means 
of  Lake  Superior  water  levels  at  Marquette,  Mich.,  below  plane  of 
reference  adopted  by  the  United  States  Lake  Survey  in  1876,  for  the 
fiscal  year  ending  June  30, 1899, 

Very  respectfully,  Clin'ion  B.  Sears, 

Major  J  Corps  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  8.  A. 


Monthly  mean  of  water  levels  for  Lake  Superior  at  Marquette,  Mich.,  hclow  the  plane  of 
reference  adopted  by  the  United  States  Lake  Survey  in  1876,  for  the  fiscal  year  ending 
June  SO,  1699. 


Station. 

1898. 

1899. 

July. 

Ang. 

Sept. 

Oot 

Not. 

Deo. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Zxmt, 

Maranette.lIioh 

Feet, 
2.73 

Feet. 
2.60 

Feet, 
2.50 

Feet. 
2.56 

Feet. 

2.76 

Feet. 
2.99 

Feet, 
8.86 

Fut. 
8.56 

Feet. 
3.53 

Feet, 
3.56 

Feet 
2.85 

Feet 
2.36 

Mean  for  the  year  Jaly,  1898-June,  1899,  2.947  feet. 

WATER  LEVEL  OF  LAKE  BflCHIGAN. 

bepobt  of  capt.  james  o.  warren,  corps  of  en0ineeb8,  fob  the 
fiscal  year  ending  june  so,  1899. 

United  States  Engineer  Office, 

Milwaukee^  Wis,^  July  14j  1899. 
General:  I  have  the  honor  to  transmit  herewith  diagram  *  showing 
water  levels  of  Lake  Michigan  at  Milwaukee,  Wis.,  and  Escauaba, 
Mich.,  for  the  fiscal  year  ending  June  30, 1899,  and  table  of  monthly 
means, 

•  •••##• 

» Omitted. 
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The  reductions  to  plane  of  reference  are: 

Iwankee,  Wis... • 

oanabayMioh 

Very  respectfully,  your  obedient  servant, 


Feel 

For  Milwaukee,  Wis 0.61 

For  Eaoanaba,  Mich 0.90 


J.  G.  WARREN, 

Oapiainj  Corps  of  Engineers, 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  JEngineerif  U.  8.  A. 


Monthly  meam  ofwaUr  leveUfor  the  9tation$  given,  Mow  plane  ofrrferenee  of  1876. 


Stations. 

1808. 

1809. 

Jnly. 

Ang. 

Sept 

Oct 

Not. 

Deo. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

HflwMikee,Wis 

FmL 

8.85 
4.06 

FwL 
4.05 
4.20 

FesL 
4.40 
4.44 

FeeL 

4.41 
4.52 

FeeL 
4.82 
4.78 

Feet, 
5.16 
(a) 

Feet. 
5.21 
(a) 

Feet. 
5.18 
(a) 

Feet. 
4.03 
(a) 

Feet. 
4.66 
(a) 

Fut. 
4.22 
4.42 

Feet. 
3.91 

lEffrrMiAba,  M1«h 

4.01 

a  Bay  frosen  over. 
WATER  LEVEL  OF  LAKE  ERIE. 

bbpobt  of  col.  jabed  a.  smite,  cobps  of  enginebrs,  fob  the 
fiscal  teab  ending  june  so,  1899. 

United  States  Engineer  Office, 

Cleveland^  OhiOy  July  22, 1899. 
General:  I  have  the  honor  to  forward  herewith  record  of  water 
levels  on  Lake  Brie  for  the  fiscal  year  ending  June  30, 1899. 

The  records  were  taken  at  the  light  house,  Monroe,  Mich.,  and  in 
the  harbors  at  Cleveland,  Ashtabula,  Conneaut,  Ohio,  and  Erie,  Pa. 
Very  respectfully,  your  obedient  servant, 

Jared  a.  Smith, 
Colonelj  Corps  qf  Ungtmeers. 
Brig.  Gen,  John  M.  Wilson, 

Ohiqf  of  Engineers^  U.S.  A. 


WATER-LEVEL  OBSERVATIONS  FOR  LAKE  ERIE  FOR  THE  FISCAL  YEAR 
ENDING  JUNE  30,  18^9. 

Monthly  mean  of  water  leveh  for  Monroe,  Cleveland,  Ashtabula,  Conneaut,  and  Erie 
harhore,  expreesed  in  feet^  Mow  the  plane  of  r^erence  adopted  in  1876,  that  plane 
Mng  the  surface  of  high  water  of  1838,  and  2.S4  feet  above  the  mean  level,  1860  to 
1875,  inclusive. 


Stelkiiia. 

1898. 

1890. 

Jnly. 

Ang. 

Sept 

Oct 

Not. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

Monroe,  Mich 

FeeL 
2.46 
2,62 
2.42 
3.44 
2.43 

FeeL 
2.61 
2.72 
2.58 
2.60 
2.66 

FeeL 
2.98 
8.10 
2.92 
2.90 
2.85 

FeeL 
8.20 
8.80 
8.13 
8.08 
8.08 

FeeL 
8.40 
8.42 
8.24 
8.10 
8.16 

FeeL 
(a) 
8.59 
3.27 

FeeL 
8.22 

it 

FeeL 
(a) 
3.65 
3.45 

FeeL 
(a) 

8.28 

8.10 
(a) 

8.10 

FeeL 
(a) 

2.98 

2.82 
(a) 

2.81 

FeeL 
(a) 
2.67 
2.58 

i% 

FeeL 
(a) 

Cleveland,  Ohio 

2.55 

AthUbnhLOhlo 

2.48 

Conneaut  Ohio 

(a) 

«ri«.p*..i™:::;::::;: 
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WATER  LEVEL  OF  LAKE  ONTARIO. 

report  of  capt.  graham  d,  fitch,  corps  of  engineers,  fob 
the  fiscal  year  ending  june  so,  1899. 

United  States  Engineer  Office, 

Oswegoj  N.  T.,  July  6j  1899. 
General:  I  Lave  the  honor  to  transmit  herewith,  in  daplicate,  the 
monthly  means  of  the  water  levels  of  Lake  Ontario  at  Charlotte  and 
Oswego,  N.  Y.,  reduced  to  the  United  States  Lake  Survey  plane  of  ref- 
erences for  Lake  Ontario,  July  1, 1898,  to  June  30, 1899,  both  inclusive. 
Very  respectfully,  your  obedient  servant, 

Graham  D.  Fitoh, 
OaptaiUj  Corps  of  Eivgimeen. 
Brig.  Gen.  John  M.  Wilson, 

Ohief  of  Engineers^  U.S.  A. 


Monthly  mean  of  water  levels  of  Lake  Ontario  below  the  plane  of  reference  in  1876,  whieh 
ia  4.98  feet  above  the  zero  of  the  gauge  at  Oswego. 


SUtlons. 

1808. 

1890. 

July 

Aug. 

Sept. 

Oot. 

Nov. 

Dec. 

Jan. 

Feb.  1  Mar. 

Apr. 

May. 

JnzM. 

Cbftrlotte 

Fe0l. 
8.10 
8.25 

Feet 
8.64 
8.60 

Feet, 

4.01 
4.01 

Feet. 
4.28 
4.26 

FeeL 
4.33 
4.21 

FeeL 
4.37 
4.20 

FeeL 
4.2:) 
4.12 

Feet. 
4.33 
4.22 

Feet. 
4.04 
3.97 

FeH. 
3.50 
8.41 

FeeL 
3.10 
8.16 

FeeL 
196 

Oft  wfiflfo.  .....•••■>■•..... 

8.03 
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IMPROVEMENT  OP  THE  YELLOWSTONE  NATIONAL  PAKK,  INCLUDING 
THE  CONSTBUCTION,  REPAIR,  AND  MAINTENANCE  OF  ROADS  AND 
BRIDGES. 


report  of  capt.  h.  m.  chittenden,  corps  of  engineers,  officer 
in  charge,  for  the  fiscal  tear  ending  june  so,  1899. 

United  States  Engineer  Office, 

8U  Louis,  Mo.j  July  6y  1899. 

Oeneral:  I  have  the  honor  to  submit  herewith  my  annual  report 
for  the  fiscal  year  ending  June  30, 1899,  upon  the  work  of  improvemimt 
of  the  Yellowstone  National  Park.  My  assignment  to  charge  of  this 
work  dates  only  irom  the  25th  of  March  last.  The  work  not  having 
been  under  the  charge  of  the  Corps  of  Engineers  for  several  years  past, 
the  operations  for  that  portion  of  trhe  year  prior  to  the  above  date  will, 
it  is  presumed,  be  duly  reported  through  the  proper  department.  Only 
$5,000  of  the  current  a[)propriation  (act  of  March  3, 1899)  was  made 
available  before  July  1,  and  this  has  been  expended  almost  entirely  in 
the  regular  spring  repairs  upon  the  road  system.  The  extraordinary 
lateness  of  the  season — the  latest  known  in  the  history  of  the  Park — 
has  deferred  even  these  minor  operations  beyond  any  previous  expe- 
rience and  has  carried  them  into  the  next  fiscal  year.  There  is  little, 
therefore,  in  the  way  of  actual  work  to  report  since  1  took  charge. 

The  annual  repairs,  including  opening  the  roads  through  the  snows 
which  lay  very  heavy  on  the  higher  sections  of  the  road  system,  were 
actively  prosecuted  during  the  month  of  June.  A  veritable  winter 
climate  prevailed  throughout  the  upper  Park  during  the  first  half  of 
the  month,  snowstorms  being  of  almost  daily  occurrence.  The  melt- 
ing of  the  snows  and  the  frequent  storms  left  the  ground  in  many  places 
thoroughly  soaked,  at  the  very  time  when  the  heavy  supplies  for  the 
hotels  were  being  hauled  into  the  Park.  It  has  been  with  much  diffi- 
culty, therefore,  that  the  roads,  which  as  yet  are  composed  for  the  most 
part  only  of  the  soil  through  which  they  pass,  have  been  placed  in  fairly 
passable  condition  in  time  for  the  opening  of  the  tourist  season.  The 
accompanying  photographs  will  convey  some  idea  of  the  difficulties 
encountered  in  this  work.  The  ordinary  method  of  doing  this  prelim- 
inary work,  based  upon  many  years'  experience,  is  to  send  out  parties 
at  as  early  a  day  as  practicable  to  shovel  a  passage  through  the  deepest 
snows  and  then  to  follow  up  this  work,  as  soon  as  the  snow  is  mainly  gone, 
with  one  or  two  considerable  parties  equipped  for  regular  road  work. 
These  parties  open  and  repair  damaged  culverts;  repair  the  bridges, 
dear  away  landslides  and  fallen  timber,  smooth  up  the  road  surface 
with  grading  machines,  repair  retaining  walls,  and  do  whatever  else  is 
rendered  necessary  by  the  action  of  the  elements  during  the  long  and 
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severe  winters  which  prevail  in  this  region.  As  a  general  thing,  &ir 
weather  follows  closely  upon  this  preliminary  work  and  is  the  most 
important  factor  in  putting  the  roads  in  good  order.  Under  such  cir- 
cumstances, two  or  three  weeks'  work  suffices  to  place  the  system  in  as 
good  condition  as  it  is  susceptible  of. 

In  other  years,  when  the  seasons  are  late  and  the  snow  melting  and 
resultant  storms  continue  after  the  spring  traffic  has  opened,  the 
problem  is  far  more  serious.  The  experiment  has  been  tried  this  year 
on  a  small  scale  of  posting  section  gangs  at  intervals  throughout  the 
Park,  similar  to  those  on  railroads.  Only  moderate  results  are  looked 
for,  however,  in  this  direction.  The  road  system  is  not  yet  in  a  state 
of  efficiency  to  make  it  a  complete  success.  With  macadamized  pikes 
the  system  of  small  repairs  by  section  crews  would  undoubtedly  be  the 
best,  but  now  the  repairs  so  often  amount  to  actual  reconstruction  that 
small  parties  are  incompetent  to  handle  them.  The  section  plan  is  being 
tried  upon  the  urgent  recommendation  of  several  parties  who  under- 
stand the  needs  of  the  Park  thoroughly  from  long  residence  here,  and 
doubtless  considerable  benefit  will  result  from  the  trial. 

In  addition  to  the  current  repair  work,  plans  have  been  matured  for 
the  new  work  of  the  season  which  will  be  begun  promptly  upon  the 
ojHining  of  the  new  fiscal  year.  This  work  will  consist  mainly  in  the 
building  of  a  new  road  of  about  3  miles  length  between  Mammoth  Hot 
Springs,  Wyo.,  and  Golden  Gate.  This  line  has  been  selected  after 
several  personal  examinations  by  the  officer  in  charge,  and  is  now  being 
laid  out  by  instrumental  surveys  preparatory  to  commencement  of  the 
work. 

In  making  up  the  estimates  for  the  ensuing  year  in  accordance  with 
the  customs  and  regulations  of  the  Engineer  Department,  to  which 
this  work  is  now  returned  after  the  experiment  of  withdrawal  during 
a  period  of  four  and  one-half  years,  it  will  contribute  to  a  better  under- 
standing of  the  magnitude  and  importance  of  the  work  if  a  brief 
sketch  of  its  origin  and  development  is  given. 

The  discoverers  of  this  region  in  1870  found  numerous  trails  of  infire- 
quent  use,  made  by  the  Indians,  passing  over  several  of  the  routes 
now  followed  by  the  regular  highways.  As  travelers  became  attracted 
here  in  the  early  seventies,  saddle  trails  developed  leading  to  the  prin- 
cipal localities  of  interest.  The  main  trail  led  from  the  Mammoth  Hot 
Springs,  via  Mount  Washburn,  to  the  falls  of  the  Yellowstone,  cross- 
ing thence  by  the  now  abandoned  Mary  Mountain  route  to  the  Firehole 
Geyser  Basins,  where  it  was  joined  by  another  trail  coming  in  from  the 
valley  of  the  Madison  on  the  west.  During  the  superintendency  of 
Colonel  Norris,  1878-1882,  several  wagon  trails  (mere  passage  ways  for 
wagons,  with  no  grading  except  where  absolutely  necessary)  were 
built,  and  the  present  general  line  was  opened  from  the  Mammoth  Hot 
Springs  to  the  Upper  Geyser  Basin,  with  a  line  across  Mary  Mountain 
to  the  lake  and  canyon.  In  1883  the  roadwork  was  formally  assigned 
to  Lieut.  D.  O.  Kingman,  Corps  of  Engineers,  by  whom  the  project  for 
the  Park  road  system,  as  it  has  since  been  worked  out,  was  prepared. 
Lieutenant  Kingman  himself  made  an  importantcommencement  to  this 
work. 

The  project  for  a  system  of  tourist  routes  to  the  various  points  of 
interest  in  the  Yellowstone  National  Park,  as  proposed  by  Lieutenant 
Kingman,  and  slightly  modified  since,  embraces  a  belt  line  which  makes 
a  general  circuit  of  the  Park,  approaches  by  which  the  belt  line  is 
reached  from  various  points  on  the  Park  boundary,  and  side  roads  to 
scattering  points  of  interest.    To  these  might  also  be  added  the  nomer- 
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0118  trails  used  mainly  by  scents  and  troops  in  protecting  the  Park,  bnt 
involving  little  if  any  outlay  for  construction  or  maintenance. 

The  Belt  Line,  as  proposed,  includes  Mammoth  Hot  Springs,  Norris 
Geyser  Basin,  the  Firehole  Geyser  Basins,  the  Yellowstone  Lake,  the 
Grand  Oanyon,  and  the  section  near  Tower  Falls  below  the  Grand 
Canyon  at  the  northern  base  of  Mount  Washburn.  Between  Norris  and 
the  Grand  Canyon  there  is  a  crossroad  which  will  always  be  of  use  for 
freight,  even  when  the  Belt  Line  is  complete  and  tourist  travel  no  longer 
passes  over  it. 

The  main  approaches  will  probably  not  exceed  one  on  each  side  of  the 
Park.  Of  these  the  principal  one  now  is  on  the  north  via  the  Gardiner 
River  to  Mammoth  Hot  Springs;  this  is  the  Northern  Pacific  connec- 
tion. 

The  next  most  important  approach  is  from  the  west  via  the  Madison 
Valley.  The  Utah  Northern  connection  is  here,  although  the  railroad 
is  a  day's  journey  from  the  boundary  of  the  Park. 

The  southern  approach  leads  up  the  valley  of  the  Snake  Biver  from 
the  celebrated  locality  known  as  Jackson  Hole,  and  joins  the  Belt  Line 
at  the  Yellowstone  Lake.  With  a  southern  raibroad  connection,  this 
will  be  an  important  approach. 

On  the  east  there  is  no  regular  approach.  There  is  a  road  to  the 
northeast  corner  of  the  Park  from  near  Tower  Falls,  but  it  is  used 
almost  exclusively  by  miners  located  just  outside  the  boundary.  It  is 
probable  that  before  many  years  it  may  be  necessary  to  make  an 
approach  from  Big  Horn  Basin  via  Jones's  Pass  to  the  outlet  of  the 
Yellowstone  Lake.  The  necessity  for  such  a  road,  however^  will  be 
contingent  upon  the  advent  of  a  railroad  in  the  Basin,  and  it  1S|  there- 
fore, not  included  in  the  present  estimate. 

SIDB  BOABS. 

There  are  several  of  these,  and  there  will  be  many  more.  Some  are 
passable  by  wagons,  others  only  by  saddle  horses.  The  principal  ones 
are  as  follows:  Around  the  formation  of  Mammoth  Hot  Springs;  to 
Bunsen  Peak  and  the  Middle  Gardiner  Falls;  to  the  various  objects  of 
interest  in  the  Firehole  Geyser  Basins;  to  the  Lone  Star  Geyser;  to 
the  Natural  Bridge,  near  the  Yellowstone  Lake;  to  Snlphur  Mountain, 
and  along  the  brink  of  the  Grand  Oanyon  of  the  Yellowstone  below 
the  Falls. 

The  total  mileage  of  the  projected  system  is  about  300  miles. 

Of  the  foregoing  project  the  following  portions  are  now  completed  in 
the  form  of  an  ordinary  graded  dirt  roi^  18  feet  wide: 

The  Belt  Line  is  complele,  with  the  exception  of  the  portion  from  the 
Grand  Oanyon,  via  Tower  Falls,  to  within  3^  miles  of  Mammoth  Hot 
Springs.  The  four  approaches  are  all  passable  by  wagons,  but  only 
portions  of  all  except  the  northern  approach  are  completed.  Not  more 
than  one-third  of  the  work  is  done  on  the  other  three  which  is  required 
to  place  them  in  as  good  condition  as  the  other  roads  in  the  Park.  Sev- 
er^ of  the  side  roads  are  open,  but  they  are  nearly  all  of  the  simplest 
form  of  construction  that  will  make  a  passable  driveway. 

The  work  still  remaining  to  be  done  to  complete  the  project  is  as 
follows: 

Belt  Line. — A  new  road  of  about  3  miles  in  length,  to  out  out  the  very 
severe  grades  between  Mammoth  Hot  Springs  and  the  Golden  Gate; 
about  a  half  mile  of  new  road  in  Gibbon  Canyon,  to  cut  out  some  heavy 
grades  there}  the  raising  of  about  3  miles  of  the  present  xoad  in  that 
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vicinity,  to  protect  it  from  floods  in  the  Gibbon  River;  the  constraction, 
or  rather  completion,  of  about  4  miles  of  road  near  the  Fountain  Hotel; 
the  construction  of  about  8  miles  of  road  from  Blufif  Point,  on  the  Ycd- 
lowstone  Lake,  to  Bridge  Bay,  and  the  construction  of  a  new  road  from 
the  Grand  Oanyon,  via  Tower  Falls,  to  the  East  Gardiner  Falls. 

On  the  northern  approach  about  IJ  miles  of  new  road  is  required  to 
diminish  existing  grades  and  eliminate  a  stretch  that  is  dangerous  from 
overhanging  clili's  of  loose  rock.  On  the  western  approach  about  4 
miles  of  road  remain  to  be  constructed.  The  southern  approach  has 
been,  grubbed  and  cleared,  but  remains  to  be  graded — in  all,  about  20 
miles  of  work.  On  the  eastern  approach  there  remain  about  15  miles  of 
new  work  to  be  done,  including  two  large  bridges. 

Of  the  side  roads  the  most  im|)ortaiit  still  unfinished  is  a  road  for  2 
or  3  miles  down  the  Grand  Canyon  on  the  right  bank.  This  will  involve 
the  construction  of  a  costly  bridge  over  the  Yellowstone. 

The  bridges  throughout  the  Park  have  hitherto  all  been  constructed 
of  wood.  Although  they  have  answered  their  purpose  admirably,  mauy 
need  to  be  replaced,  and  this  should  now  be  done  with  the  most  approved 
steel  structures  with  masonry  abutments. 

The  project  as  above  outlined  does  not  include  macadamizing  the 
roads.  It  has  been  assumed  that  this  would  be  done  ahmg  with  the 
annual  work  of  maintenance  and  repairs.  This  improvement  Is,  how- 
ever, an  absolutely  essential  feature  of  the  road  system,  for  the  soil  is 
such  that  it  is  impossible  to  maintain  the  roads  in  good  condition  in 
either  the  wet  or  dry  portions  of  the  year. 

Of  the  new  plant,  which  is  essential  to  the  care  and  maintenance  of 
the  road  system,  a  rock-cru'^hing  outfit,  concrete-mixing  plant,  aud 
complete  derrick  outfit  are  immediately  needed. 

Although  the  work  on  the  road  system  involves  nearly  90  per  cent  of 
the  annual  expenditure  of  public  money  in  the  Park,  the  pressure  for 
new  work  has  always  been  so  great  that  it  has  never  been  possible  to 
provide  a  suitable  office.  That  now  used  is  a  miserable  excuse  for  an 
office  building,  having  been  knocked  together  at  odd  times  from  the 
crudest  and  cheapest  materials.  A  good  office,  messhouse,  aud  a  ware- 
house are  necessary  to  the  proper  execution  of  the  work. 

Below  is  an  estimate  of  the  amount  required  for  the  completion  of 
the  existing  project  after  the  work  of  the  present  season  is  done: 

New  road  In  Gardiner  Canyon,  inclndin^  3  steel  bridges $10, 000. 00 

Koad  through  Qolden  Gate  Canyon,  inclndiny:  a  new  steel  bridge,  to  re- 
place wooden  bridge  around  cliffy  and  widening  road  along  cliif,  the 

latter  an  solid  rock 15,000.00 

Raising  3  miles  of  road  in  Gibbon  Canyon,  and  cutting  out  1  mile  of 
dangerous  grades;  also  opening  4  miles  of  new  road  down  the  Gibbon 

to  conueot  with  western  approach 16,000.00 

Completion  of  8  miles  of  road  near  Fountain  Hotel 8,000.00 

Completion  of  southern  approach  along  Snake  River,  20  miles 20, 000. 00 

New  road  from  West  Thumb  to  Natural  Bridge,  cutting  out  present  line 

around  Lake  Sliore,  8  miles 16.000.00 

Surfacing  new  road  from  Lake  Hotel  to  Grand  Canyon,  15  miles 15, 000. 00 

New  bridge  across  the  Yellowstone,  near  the  Falls 20,000.00 

New  road  down  right  bank  of  Grand  Canyon,  3  miles 6, 000. 00 

New  road  near  Grand  Canyon  to  cut  out  dangerous  hills 5, 000. 00 

New  road,  Cauyon  to  Norris,  10  miles 20,000.00 

New  road,  Grand  Canyon,  via  Tower  Falls,  to  Mammoth  Hot  Springs,  36 

miles... 72,000.00 

New  bridge  over  Yellowstone  near  Tower  Falls 10,000.00 

New  bridge  over  Lamar  River 5,000.00 

Completion  of  east  approach,  15  miles 15.000.00 

New  plant 6,000.00 

Newoffioe  ondother  buildings 6^000,00 
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Carrent  repairs  and  main tenanoe  for  season  of  1900 $10,000.00 

New  bridges  at  varions  points,  6  needed  at  onoe 12,000.00 

Office,  transportation,  and  misoellaueons  expenses 10, 000. 00 

There  shonld  also  be  added  for  clearing  oat  and  rendering  more  easily 
pamable  the  namerous  trails  throughout  the  Park,  which  are  essential 
to  its  proper  police  and  protection 5,000.00 

Total  for  completion  of  project  in  a  single  season 300, 000. 00 

Tbe  superiDtendeut  has  submitted  to  me  the  following  estimate  of 
improvements  which  have  become  necessary  to  facilitate  his  work  in 
protecting  the  Park : 

Two  new  station  houses  for  troops  at  detached  points  in  Park $t,  912. 50 

Four  and  one-half  miles  of  fence  along  north  boundary,  to  keep  game  in 

and  cattle  out,  in  the  vicinity  of  the  village  of  Gardiner,  Mont 3, 250. 00 

Station  house  and  entrance  gate  at  northern  entrance  to  Park,  where 

tourists  mostly  arrive 1,200.00 

Bnrveying,  monumenting,  and  otherwise  marking  boundaries,  59  miles 

at  176 4.425.00 

10,787.50 
Total  appropriation  recommended  for  next  fiscal  year 310, 787. 50 

There  is  thus  needed  to  complete  the  necessary  improvement  of  the 
Park,  if  done  in  a  single  season,  not  less  than  $310,000.  After  that  the 
annual  cost  of  the  Park  road  system  will  be  that  of  maintenance  only. 
This,  at  first,  may  amount  to  $100  per  mile  per  year — a  very  small, 
cost — and  even  this  will  diminish  with  time  as  the  roads  become  thor- 
oughly macadamized. 

In  recommending  that  this  sum  be  appropriated  at  once,  either  directly 
or  by  authorized  contracts,  the  good  of  the  work  itself  has  not  alone 
been  consulted,  but  economy  of  cost  to  the  Government  as  well.  It  is 
certain  that  to  complete  the  project  under  the  present  system  of  small 
appropriations  will  cost  the  Government  twice  the  above  sum.  As  it 
now  is,  only  small  pieces  of  new  work  can  be  taken  up  in  any  one  year. 
It  has  several  times  happened  that  practically  the  whole  appropria- 
tion has  gone  into  annual  repairs.  Such  work  as  it  is  found  possible  to 
undertake  has  nearly  always  been  left  in  a  partially  completed  state,  in 
which  it  is  so  much  damaged  by  the  severe  winters  that  a  good  part  of 
it  has  to  be  done  over  again.  Only  once  in  the  history  of  the  work  has 
it  been  possible  to  make  any  really  rapid  progress  toward  its  comple- 
tion; that  was  in  the  season  of  1891,  when  two  appropriations,  aggre- 
gating $150,000,  were  available.  Nearly  60  miles  of  road  were  con- 
structed at  that  time.  It  is  not  possible  to  get  a  start  with  the  present 
system  of  small  appropriations,  and  the  officer  in  charge  is  every  year 
confronted  with  the  dilemma  of  having  to  abandon  all  new  work  and 
spend  the  money  in  necesi^^ry  repairs,  or  let  the  roads  go  to  pieces  if 
he  undertakes  any  new  work.  Every  consideration  of  economy  to  the 
Government  and  advantage  to  the  work  will  be  promoted  by  providing 
at  once  the  sum  necessary  to  complete  this  project.  If  this  can  not  be 
done  by  a  direct  appropriation,  then  the  next  best  plan  would  be  to 
authorize  contracts  to  the  amount  of  the  balance  not  directly  appro- 
priated. If  the  latter  method  were  adopted,  10  per  cent  ought  to  be 
added  to  the  above  estimate. 

In  regard  to  the  purposes  for  which  this  money  is  being  ezi>ended,  it 
may  safely  be  said  that  no  public  work  is  better  justified  by  the  results 
BO  far  realized.  The  Park  itdelf  is  fulfilling  the  purpose  of  its  creation 
beyond  the  expectation  of  its  most  sanguine  advocates.  As  a  refuge  of 
the  native  fauna  of  the  continent  it  is  an  tuiqualifled  succesa.    As  a 
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resort  for  pleasure  seekers  and  those  interested  in  natural  cu 
it  has  coiitinnally  grown  in  public  favor.    Its  administration, 
tion,  and  methods  of  caring  for  tourists  have  developed  into  a  comi 
sive  and  admirable  system.    Congress  may  therefore  rest  assure 
an  appropriation  for  the  completion  of  the  approved  project  of  it 
ment  of  the  Yellowstone  l^ational  Park  will  be  in  every  sense  a  juc( 
expenditure. 

It  is  not  possible  in  this  report  to  present  a  precise  statement] 
cost  of  tlie  existing  project  since  its  adoption  in  1883,  for  in  the  ^ 
years,  as  well  as  in  the  four  just  past,  the  appropriations  have  i^ 
part  to  other  purposes.  At  the  close  of  the  present  season's  work  i 
plete  statement  of  these  expenditures  will  be  worked  up  from  the  r^ 
The  amount,  however,  will  vary  but  little  from  $650,0i>0,  whicl 
the  $300,000  herein  asked  for  and  the  $40,000  to  be  expended  dur 
present  season,  will  make  the  cost  of  the  completed  project  fall 
$1,000,000.  A  very  considerable  part  of  this  sum,  however,  hs 
used  in  repairs,  maintenance,  and  reconstruction,  and  the  act 
cost  of  the  project  will  probably  not  exceed  $760,000. 

Money  statement 

March  25, 1899.  when  work  was  tamed  over  to  Engineer  Department,  bal- 
ance unexpended $1,1 

Allotted  from  appropriation,  snndry  civil  act  of  March  3, 1899  ($5,000 
immediately  available) 35,  ( 

37,1 
Jane  30, 1899,  amount  expended  under  Engineer  Department  during  fiscal 
year 1, 

July  1, 1899,  balance  unexpended 35,^ 

July  1, 1899,  outstanding  llabilitiea 4,( 

July  1, 1899,  balance  available 30,1 

Amount  required  for  completion  of  existing  project 310,  ( 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1901.  310,  ( 

Total  amount  expended  on  existing  project  to  June  30, 1899,  is  (approxi- 
mately)    650,  ( 

Very  respectfully,  your  obedient  servant, 

H.  M.  Chittenden, 
Captain  of  Engint 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  8.  A. 


2A$t  of  civilian  enffineer$  employed  on  work  of  improvement  in  Tellowatone  National . 
Wyoming f  from  July  i,  7898,  to  June  SO,  1899,  inclusive,  under  eundry  dvil  acti 
July  1, 1898,  and  March  3, 1899,  for  1899  and  1900. 


Name  and  residence. 

Time  em- 
ployed. 

Coropen- 

satiou  per 

month. 

Where  employed.               1 

C.  8'  erman,  Colnrabo8,0hio 

Mo». 

°T 

$150 
125 

Yellowstone  National  Park.              1 

A.  E.  BuriiB,  Mammoth  Hot  Springs, 
Wyo. 

2 

1 
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ROAD   BETWEEN    NORRIS  AND  THE  GRAND  CARON.     LOOKING   EAST. 
DATE,  JUNE   13,    1899. 
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ROAD   FROM    NORRIS  TO  GRAND  CARON.     LOOKING  WEST 
DATE.  JUNE    13,    1899. 
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'HOODOO"   COUNTRY.     ON    LINE  OF   NEW    ROAD   FROM   MAMMOTH 
HOT  SPRINGS  TO  GOLDEN   GATE. 
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AUtraei  of  propoaaU  to  furnish  toam$  and  saddle  and  pooh  animals,  opened  at  Mam- 
moik  Hot  Springs,  Wyo.,  June  16,  1899,  by  Capt,  H,  M,  Chittenden,  Corps  of 
Engineers, 


Knmber, 

more 

orlMS. 


N0.1.J.M. 
Lloyd. 


Ko.2.  T.P. 

Callaghan, 

Mammoth 

Hot 

XT 


No.  3.  C.B. 

Scott,  Gar- 

diner. 


Wcnt'hone  teams,  with  drlT«r 

Four-horse  teams,  without  driver 

Single  teams,  with  driver 

Siniue  teams,  without  driver 

Saddle  horses 

Pack  animals 


Per  day. 

$5.30 

3.80 

8.40 

1.90 

.42 

.42 


Per  day. 

15.60 

No  bid. 

3.60 

No  bid. 

1.00 

LOO 


Per  day. 

$5.00 

3.50 

3.25 

1.75 

.45 

.45 


Th«  amoaut  available  under  this  contract  is  $36,500. 
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F  F  F   I . 


RECONNAISSANCES  AND  EXPLORATIONS  IN  THE  DEPARTMENT  OF  THE 

PACIFIC. 

annual  report  of  lieut.  col.  charles  l.  potter,  chief  enou 
neer,  united  states  volunteers,  captain,  corps  of  engineers, 
for  the  fiscal  year  ending  june  so,  1899. 

Office  Chief  Engineer, 
Department  of  the  Paoifio  and  Eighth  Army  Corps, 

Manila^  P.  J.,  June  30^  1899. 
Oenebal:  I  have  the  honor  to  forward  herewith  such  reportH  as 
have  been  made  by  me  as  Chief  Engineer  to  the  Department  Com- 
mander, and  sach  reports  as  have  been  made  to  me  by  different  officers 
commanding  Company  A  and  different  detachments,  as  follows: 

1.  Beport'  of  the  operations  of  Company  A,  Battalion  of  Engineers, 
February  5, 1899,  by  Lieut.  W,  G.  Haan,  Third  U.  S.  Artillery  (with 
map). 

2.  Bex>ort  of  operations  of  Company  A,  Battalion  of  Engineers,  from 
September  7, 1898,  to  March  5, 1899,  by  Lieut.  W.  G.  Haan,  command- 
ing company  during  this  time  (with  map)^ 

3.  Report^  of  operations  of  detachment  under  Capt.  F.  B.  Shunk, 
Corps  of  Engineers,  U.  S.  A.,  from  March  22  to  April  2, 1899  (with  my 
indorsement  thereon).  ' 

4.  Report  of  operations  of  detachment  under  Lieut.  W.  P.  Wooten, 
Corps  of  Engineers,  U.  8.  A.,  from  March  23  to  April  30, 1899. 

5.  Report*  of  operations  for  May,  1899,  by  Lieutenant  Wooten  (with 
my  remarks  thereon). 

6.  Report*  of  operations  for  June,  1899,  by  Lieutenant  Wooten. 

7.  Report  of  operations  of  Company  A,  Battalion  of  Engineers,  from 
March  11  to  June  30,  1899,  by  Captain  Shunk. 

^-  Copy  of  my  report  of  operations  and  supply  of  line  for  month  of 
February,  189i*. 

9.  Copy  of  my  report  of  operations  since  joining  the  expedition. 

In  carrying  on  the  work  of  this  department,  I  have  been  very  ably 
and  cheerfully  assisted  by  the  officers  on  duty  with  the  company.  I 
can  Dot  speak  too  highly  of  the  work  done  by  Lieutenant  Wooten,  who. 
although  a  young  officer  with  limited  experience,  has  taken  hold  of  all 
problems  with  great  ability,  zeal,  and  ingenuity. 


I  Not  printed. 
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Lieut.  Horton  W.  Stickle  is  an  energetic  and  cheerfiil  worker,  aod 
hie  short  s^ryioe  witii  the  company  has  shown  me  tiiat  he  will  nndoobt- 
edly  make  a  fine  officer. 

Lient  William  O.  Haan,  Third  U.  8.  ArtiUery  (now  captain  and  assist- 
ant quartermaster,  U.  8.  V.),  did  such  excellent  work  in  command  of 
the  company  that  I  feel  that  justice  requires  that  I  give  him  spedil 
mentk>n«  During  the  time  of  his  command  I  was  so  located  that  I  saw 
a  great  deal  of  the  men,  and  their  discipline  and  cheerfulness  under 
all  conditions  surpassed  anything  I  have  ever  seen  in  a  command, 
while  his  judgment,  untiring  energy,  Mid  interest  in  his  work  showed 
him  to  be  a  very  superior  officer  in  every  respect. 
Yeiy  respectftdly,  your  obedient  servant, 

Chas.  L.  PottbBj 
Lieut.  Oolf  U.  &  VoU^j  Chief  Engineer. 
Brig.  Qen.  John  M.  Wilson, 

Chief  of  Engineered  U.  8.  A. 


BEPOBT  OF  LI£UTENANT.<X)LONEL   POTTER  OF  0PEBATIOH8  DUSIH6 

F£BBUABY,  1S99. 

Offiob  Ohibf  ENonrssB, 
Manila^  P.  J.,  March  31, 1899. 

Sib:  In  response  to  circular  from  Headquarters  Department  of  the 
Pacific  and  Eighth  Army  Corps,  I  have  the  honor  to  submit  the  follow- 
ing report  of  operations  of  my  department  during  the  montii  of 
February,  1899: 

On  the  morning  of  February  5, 1  sent  word  to  the  division  commaDd* 
ers  that  all  calls  for  engineer  tools  and  material  would  be  promptly 
filled,  requesting  that  the  First  Division  call  on  the  engineer  company, 
and  the  Second  Division  call  through  me  on  the  warehouse  at  Binonda 

Prior  to  this  I  had  sent  a  stock  of  tools  and  material  from  the  mm 
warehouse  together  with  two  wagons  for  light  and  quick  work,  to  be 
kept  with  the  company.  In  addition  three  bull  carts  were  kept  ateacli 
place  for  use  as  needed,  and  orders  were  given  to  the  warehouse  to  call 
on  the  transportation  quartermaster  for  extra  carts  if  needed,  aod  ixi 
the  company  to  seize  any  such  to  be  found  in  case  of  emergency.  For 
light,  quick  work  from  the  warehouse  I  called  on  Captain  Ejimball  torn 
time  to  time  for  light  carts. 

At  the  warehouse  two  men  were  kept  night  and  day  with  directioDS 
to  fill  any  order  that  should  come  direct  to  them  from  any  commissioned 
officer.  All  orders  for  engineer  material  were  filled  promptiy  upon 
receipt  of  telegrams  or  other  order. 

In  addition  to  furnishing  this  material  reconnaissances  were  made 
immediately  after  the  first  two  days'  fighting,  and  a  map  made  showing 
the  new  lines  and  location  of  troops. 

The  company  was  employed  under  Oapt.  William  G.  Haan,  assistant 
quartermaster,  U.  S.  Volunteers,  who  did  excellent  work  in  repairs 
and  construction  of  bridges  and  roads,  cleared  the  ground  in  front  of 
General  Ovenshine's  brigade,  and  attended  to  other  engineering  work^ 
besides  taking  part  as  infantry  in  the  operation  of  February  5,  and 
making  a  reconnaissance  on  February  15. 

The  following  is  reported  from  Captain  Haan's  report  to  me  of  tli6 
operations  of  the  company  under  his  command: 

The  entire  army  was  amply  supplied  with  engineering  and  intrenching  tools,  to 
tbat  wherever  the  Une  stopped  it  ooold  be  immediately  intrenohed.     These  tooli 
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were  snpplied  from  the  depot  of  the  chief  engineer,  where,  nnder  the  direction  of 
the  Chief  Engineer,  Eighth  Army  Corps,  men  of  the  company  with  sufficient  trans- 
portation were  in  readiness  to  instantly  snpply  all  demanas.  The  possession  of  two 
spring  wagons  and  ^ood  ponies  in  this  depot  greatly  facilitated  the  qnick  delivery 
of  the  lighter  articles,  while  the  heavier  articles,  such  as  bales  of  sand  hags,  shovels, 
and  picks,  had  to  be  hauled  in  bull  carts. 

On  Febmary  15,  I  took  the  company  out  for  a  reconnaissance  in  force  and  became 
attached  to  part  of  the  First  Brigade,  First  Division,  making  a  demonstration  against 
Pateros,  near  Laguua  de  Bay.  The  company  here  developMl  a  considerable  force  of 
Insurgent^  and  was  nnder  lire  for  about  an  honr  and  a  half,  our  supports  having 
withdrawn  withont  our  knowledge. 

The  men  behaved  ma^uiticeutly  nuder  fire  and  a  terrible  heat,  five  of  them  being 
partially  overcome  by  the  hot  sun.  The  distance  passed  over  this  day  was  27  miles 
of  rather  difficult  ground  and  on  a  very  hot  day.  The  nature  of  the  country  was 
learned,  and  the  object  of  the  reconnaissance  fully  accomplished. 

In  this  connection  I  wish  specially  to  mention  Private  John  Vamey,  jr.,  who  vol- 
unteered to  go  out  in  the  open  field  to  recover  a  haversack  belonging  to  another  man 
of  the  company,  and  which  had  been  dropped.  He  was  fired  upon  by  about  ten 
Insurgents  from  a  distance  of  about  200  yards,  and  showed  the  greatest  coolness  and 
courage  while  under  the  heavy  fire. 

Since  hostilities  began  the  company  has  repaired  all  roads  and  bridges,  built  new 
bridges  where  necessary:  also  a  new  road  to  center  of  First  Division  line,  keeping 
the  line  supplied  with  all  necessarv  engineer  supplies,  maps,  etc. 

The  conduct  of  the  company  while  nnder  my  command  has  been  most  excellent,  and 
their  information  and  Intelligence  of  such  a  high  order  that  discipline  is  maintained 
and  all  work  performed,  not  from  fear  of  punishment  for  neglects,  nor  from  hope  of 
reward,  but  from  a  high  sense  of  duty  well  performed,  such  as  one  wonld  expect 
rather  from  officers  than  enlists  men. 

The  part  taken  by  the  eogineer  company  on  Febmary  5  has  already 
been  reported  by  Captain  Haan  through  me. 
Very  respectfully, 

Chas.  L.  Potteb, 
Lieut.  Ool.,  JJ.  8.  VolunteerSy  Chief  Engineer. 
The  Adjxjtant-Gbnbeal, 

Dej^artment  of  the  Fadfio  and  Eighth  Army  Oorpe. 


REPORT  OF  LIEUTENANT-COLONEL  POTTER  OF  OPERATIONS  FROM 
MAY,  1898,  TO  JUNE  30,  1899. 

Office  Chief  Engineer, 

Manila^  P.  J.,  June  80^  1899. 

Sir:  I  have  the  honor  to  submit  the  following  report  of  work  done 
by  the  Engineer  Department  since  the  organization  of  the  Philippine 
expedition  in  May,  1898: 

I  reported  for  duty  with  the  expeditionary  forces  to  the  Acting 
Adjutant-General,  Department  of  California,  May  13, 1898,  and  later 
to  Maj.  Gens.  E.  8.  Otis  and  Wesley  Merritt. 

Application  was  made  at  once  for  engineer  troops,  both  regular  and 
volunteer,  and  for  funds  to  outfit  the  expedition. 

For  troops  there  came  later  in  May  Company  A,  Battalion  of  Engi- 
neers (3  officers  and  GO  men,  afterwards  recruited  to  120),  and  funds 
sufficient  for  all  purposes. 

During  the  month  of  June  a  complete  outfit  necessary  for  an  army 
of  20,000  for  one  year's  service,  including  a  siege,  was  purchased  and 
loaded  on  the  steamer  Morgan  City,  saUing  from  San  Francisco  on 
June  27, 1898. 

Lieut.  W.  D.  Connor,  with  20  men,  left  with  the  second  expedition, 
Lieut.  Charles  P.  Echols  following  with  100  on  the  Indiana  on  June  27, 
and  myself  on  the  Newport  on  the  29th.    The  latter  vessel  arrived  in 
BNO  99 243 
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Manila  Bay  July  25,  and  I  found  Lieutenant  Connor's  detacliraent  just 
moving  from  Cavite  to  Camp  Dewey.  With  this  party  Lieutenant 
Connor  and  myself  made  a  reconnaissance  of  the  front  around  to  San 
Pedro  Macati,  and  Lieutenant  Connor  repaired  roads  and  bridges  in 
several  places.  The  remainder  of  the  company  came  into  camp  a  few 
days  before  tbe  advance  on  Manila,  each  portion  being  assigned  to  a 
brigade  of  the  division  under  General  Anderson  and  coming  into  the 
city  with  the  other  troo]»s. 

In  August  Lieutenant  Connor  was  assigned  to  duty  in  charge  of  the 
waterworks,  and  Lieutenant  Kchols  being  sick  and  afterwards  ordered 
home,  the  company  was  (commanded  by  Lieut.  W.  G.  Haan,  Third 
U.  S.  Aitillery,  from  that  time  till  March  11,  when  Gapt.  F,  R.  Shunk 
rejK)rted  and  took  command  of  tiie  company. 

Prior  to  the  outbreak  of  hostilities  the  company  was  employed  in 
making  reconnaissances  as  far  out  as  they  were  allowed  to  go  (in  one 
case  a  party  was  captured  and  held  at  Malolos  as  prisoners  for  two 
days)  in  surveying  the  city  and  repairing  roads  and  bridges. 

On  February  5  the  company  acted  as  infantry,  assisting  the  First 
California  Volunteer  Infantry  in  the  capture  of  San  Pedro  Macati.  A 
few  days  later  they  made  a  reconnaissance  beyond  this  point  and  had 
some  sharp  lighting. 

From  the  time  Captain  Shunk  took  command  the  company  has  con- 
structed and  repaired  a  large  number  of  bridges,  made  several  ferries, 
done  reconnaissance  work  in  many  places,  removed  sunken  cascoes 
loaded  with  stone  at  two  points  in  the  l^asig  River,  demolished  walls 
in  the  town  of  Pasig,  and  rei>aired  roads  at  various  places.  In  addi- 
tion to  this,  when  General  MacArthur  started  his  advance  on  Malolos 
two  detachments  were  sent  out;  one  with  the  right,  under  Captain 
Shunk,  to  build  a  footbridge  over  Tuliahan  River,  and  one  with  tlie 
left,  under  Lieut.  W.  F.  Wooten,  to  assist  in  repairing  the  railroad  and 
remain  with  the  command  indetiiiitely. 

After  building  the  footbridge  on  the  right  the  detachment  under 
Caj)tain  Shunk  also,  contrary  to  my  intention,  went  on  with  the  com- 
mand to  Malolos,  where  the  two  detachments  were  united  in  one  under 
Lieutenant  Wooten.  This  consolidated  detachment  has  been  with 
General  MacArthur  ever  since  and  has  done  excellent  work. 

The  company  has  now  about  the  same  strength  with  which  it  started 
out,  and  has  three  olUcers,  Capt.  F.  R.  Shunk,  Lieut.  W.  P.  Wooten, 
and  Lieut.  Horton  W.  Stickle,  all  of  whom  have  cooperated  to  do  rapid 
and  efficient  work. 

With  the  assistance  of  enlisted  men  detailed  from  the  company,  and 
with  transportation  furnished  by  the  quartermaster,  I  have  been  enabled 
to  furnish  prom]»tly  all  tools  and  materials  called  for  from  all  points  of 
the  line;  have  furnished  such  maps  as  could  be  obtained  to  all  parties 
asking  for  them,  and  by  furnishing  instruments  and  material  have  gotten 
some  very  good  reconnaissance  by  line  officers. 
Very  respectfully,  your  obedient  servant, 

CiiAS.  L.  Potter, 
Lieut.  Col.,  U.  8.  Volunteer  a.  Chief  Eiujineer. 
The  Adjutant  (iKNKT?AL, 

De^aiimcnt  of  the  Vacijio  and  Eighth  Army  Corps. 
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EEPORT  OF  LIEUt!  W.  G.  HAAN,  THIRD  ARTILLERY. 

Headquarters  Company  A, 

BATTALION  OF  ENGINEERS, 

Manila,  P.  /.,  March  5, 1899. 
SiB:  I  have  the  honor  to  sabmit  the  following  report  of  the  opera- 
tions of  Oompany  A,  Battalion  of  Engineers,  while  ander  my  command, 
from  September  7, 1898,  to  March  5,  1899. 

Soon  after  I  was  placed  in  command  of  the  company  the  city  limits 
were  established  for  the  purposes  of  military  government.  It  was 
foaud  that  all  Spanish  maps  of  the  city  and  suburbs  were  inaccurate 
and  a  survey  was  required.  This  work  took  about  six  weeks,  and  the 
map,^  herewith  submitted,  was  made  entirely  from  our  own  notes  and  is 
as  accurate  as  can  be  made  by  the  prismatic  compass  and  tape  surveys. 
The  company  was  also  engaged  in  building  and  repairing  bridges 
and  roads  in  and  about  the  city,  making  accurate  surveys  for  camps, 
drainage,  etc.,  superintending  the  grading  of  streets,  inspecting  and 
keeping  in  repair  the  electric-light  system  of  Manila. 

Draftsmen  were  detailed  in  the  office  of  the  chief  engineer  and  tem- 
porarily in  other  departments. 

A  number  of  the  members  of  the  company  have  been  more  or  less 
permanently  detached  for  surveying  and  doing  other  engineering  work 
in  the  various  departments. 

The  company  was  not  permitted  to  go  outside  our  lines  for  the  pur- 
pose of  map  making,  but  I  have  been  myself  or  sent  detachments  over 
all  important  roads  in  the  province  of  Manila  to  verify  Spanish  maps, 
and  have  thus  been  enabled  to  supply  the  Army  with  reasonably  accu- 
rate maps  of  the  surrounding  country.  The  commanding  officers  of  all 
organizations  having  been  supplied,  when  hostilities  broke  out  the  com- 
pany took  its  place  on  the  fighting  line  and  a  report  of  its  action  on 
February  5, 1899,  is  hereto  annexed. 

The  entire  army  was  amply  supplied  with  engineering  and  intrench- 
ing tools,  so  that  wherever  the  line  stopped  it  could  be  immediately 
intrenched.  These  tools  were  supplied  from  the  dei)ot  of  the  chief 
engineer,  where,  under  the  direction  of  the  Chief  Engineer,  Eightl\ 
Army  Corps,  men  of  the  company  with  sufficient  transportation  were 
in  readiness  to  instantly  supply  all  demands.  The  possession  of  two 
spring  wagons  and  good  ponies  in  this  de])ot  greatly  facilitated  the 
quick  delivery  of  the  lighter  articles,  while  the  heavier  articles,  such  as 
bales  of  sand  bags,  shovels,  and  picks,  had  to  be  hauled  in  bull  carts. 
On  February  15 1  took  the  company  out  for  a  reconnaissance  in  force 
and  became  attached  to  part  of  the  First  Brigade,  First  Division,  mak- 
a  demonstration  against  Pateros,  near  Laguna  de  Bay.  The  company 
here  developed  a  considerable  force  of  insurgents,  and  was  under  tire 
for  about  an  hour  and  a  half,  our  supi>orts  having  withdrawn  without 
our  knowledge.  The  men  behaved  magnificently  under  fire  and  a  ter- 
rible heat,  five  of  them  being  partially  overcome  by  the  hot  sun.  The 
distance  passed  over  this  day  was  27  miles  of  rather  difficult  ground 
and  on  a  very  hot  day.  The  nature  of  the  country  was  learned  and  the 
object  of  the  reconnaissance  fully  accomplished. 

In  this  connection  I  wish  especially  to  mention  Private  John  Vamey, 
jr.,  who  volunteered  to  go  out  in  the  open  field  to  recover  a  haversack 
belonging  to  another  man  in  the  company  and  which  had  been  dropped. 
He  was  fired  upon  by  about  ten  Insurgents  from  a  distance  of  about  200 

^Not  prmted. 
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yards  and  showed  the  greatest  coolness  and  courage  while  under  this 
heavy  fire. 

Since  hostilities  be^an  the  company  has  repaired  all  roads  and 
bridges,  built  new  bridges  where  necessary,  also  a  new  road  to  center 
of  First  Division  line,  keei>ing  the  line  supplied  with  all  necessary  engi- 
neer supplies,  maps,  etc. 

Accurate  maps  of  all  Insurgent  and  American  trenches  and  the  posi- 
tion of  the  troops  are  indicated  on  niaps^  herewith  submitted. 

The  conduct  of  the  company  while  under  my  command  has  been  most 
excellent,  and  their  information  and  intelligence  of  such  a  higli  order 
that  discipline  is  maintained  and  all  work  performed,  not  from  fear  of 
punishment  for  neglects  nor  from  hope  of  reward,  but  from  a  high  sense 
of  duty  well  performed,  such  as  one  would  expect  ratlier  from  officers 
than  enlisted  men. 
Maps^  herewith  submitted  are  self-explanatory. 
Very  respectfully,  your  obedient  servant, 

W.  G.  Haan, 
First  Lieutenant^  Third  Artillery^ 
Commanding  Company  A,  Battalion  of  EngineerB. 
The  Chief  Engineer, 

Eighth  Army  Corps. 


REPORT  OP  LIEUT.  W.  P.  WOOTEN,  CORPS  OP  ENGINEERS, 

San  Fernajjdo,  May  17, 1899. 

Sir:  I  have  the  honor  to  submit  the  following  report  concerning  the 
operations  of  my  detachment  of  engineers  from  March  23, 1891),  to  April 
30,1899: 

On  the  morning  of  March  23  I  went  out  to  Caloocan  under  instruc- 
tions from  the  Chief  Engineer,  Eighth  Army  Corps,  and  assumed  com- 
mand of  a  detachment  of  2  noncommissioned  officers  and  20  privates 
from  Company  A,  Battalion  of  Engineers,  which  had  been  sent  out  the 
.night  before  to  acconipany  General  Wheaton's  brigade  in  the  advance 
which  was  to  be  made  from  that  point. 

The  detachment  remained  at  Caloocan  until  the  morning  of  March  25, 
when  the  advance  began.  Our  tools  and  material  had  been  loaded  on 
railway  cars  and  our  train  followed  immediately  in  rear  of  the  firing 
line.  By  noon,  the  troops  having  advanced  to  within  900  yards  of  the 
Tuliahan  River,  a  halt  was  ordered  until  the  following  afternoon,  when 
the  advance  was  resumed.  As  soon  as  the  enemy  had  been  driven  from 
their  trenches  on  the  north  bank  of  the  Tuliahan,  the  engineers' cars 
were  pushed  by  hand  down  to  the  railroad  bridge.  Here  it  was  found 
that  the  track  had  been  destroyed  over  the  bridge  and  for  a  distance 
of  160  yards  on  the  south  side,  while  on  the  north  side  the  roadbed  had 
been  entirely  cut  away  for  a  short  distance,  and  in  another  place  an 
embankment  had  been  thrown  across  the  road.  The  ironwork  of  the 
bridge  was  uninjured,  but  an  effort  had  apparently  been  made  to  destroy 
one  abutment.  Our  first  work  here  was  to  lay  a  footbridge,  over  which 
some  of  the  troops  of  the  brigade  passed,  the  others  having  previously 
crossed  at  points  above  and  below  this  bridge.  At  4  o'clock  I  began 
repairing  and  relaying  the  track  with  the  help  of  50  Chinamen,  whom 
M^or  Devol,  the  transportation  quartermaster,  had  placed  at  my  dis- 
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posal.  By  working  continaoasly,  stopping  only  for  meals,  this  was 
completed  by  noon  the  following  day,  March  27,  and  by  6  p.  m.  the 
track  had  been  repaired  to  Malinta,  where  the  brigade  camped  for  the 
nigbt. 

By  noon  of  the  28th  we  had  advanced  to  Marilao,  making  a  few  neces- 
sary repairs  to  the  railroad  as  we  advanced. 

At  Marilao  the  detachment  planked  over  the  railroad  bridge  for  the 
wagon  train,  completing  the  work  in  about  one  honr  and  a  half.  We 
camped  at  Marilao  for  the  night.  Next  day  (March  29)  ^he  track  was 
repaired  as  far  as  Bocaue,  most  of  the  damage  done  cojisistiiig  in  the 
removal  of  the  fish  plates  and  spikes  from  portions  of  the  track. 
Arriving  at  Bocane  about  5  p.  m.,  the  railroad  bridge  near  there  was 
planked  over  and  the  wagon  train  started  across  it  by  7  o^clock. 

March  30  1  was  directed  to  assist  Captain  Shunk  and  his  detachment 
in  the  construction  of  a  ferry  across  the  Bigaa  Eiver.  This  work  hav- 
ing been  completed,  in  the  evening  my  detachment  marched  to  Oui- 
gninto,  arriving  there  about  11  p.  m. 

On  the  following  day,  March  31,  Malolos  was  captured,  and  it  was 
found  that  the  railroad  track  for  the  distance  of  about  half  a  mile 
before  reaching  the  station  had  been  utterly  destroyed.  In  addition  to 
my  detachment,  the  transportation  quartermaster  furnished  a  detail  of 
20  white  men  and  50  Chinamen,  and  by  noon  April  2  the  track  was 
completed. 

After  arriving  at  Malolos  the  detachments  commanded  by  Captain 
Shunk  and  myself  were  combined  and  reduced.  Captain  Shunk  return- 
ing to  the  company  at  Malate  and  I  being  left  in  command  of  a  detach- 
ment of  4  noncommissioned  officers  and  M)  men.  •  While  at  Malolos  the 
detachment  constructed  about  20  bamboo  footbridges  and  1  wagon  road 
bridge,  and  dug  out  two  6-inch  breech  loading  rifles  which  had  been 
buried  by  the  insurgents. 

On  the  morning  of  April  13  we  were  sent  out  toward  Paombon  to 
repair  a  bridge  which  had  been  burned  by  the  insurgents  in  an  early 
morning  attack.  A  few  insurgents  still  remained  in  the  vicinity  and 
kept  up  a  desultory  fire  on  the  bridge  while  it  was  being  repaired,  but 
no  casualties  resulted. 

On  the  evening  of  April  23  the  detachment  with  10  men  furnished 
by  the  quartermaster  and  12  men  by  the  Kansas  regiment  were  sent 
out  3  miles  beyond  our  outposts  and  within  a  mile  of  the  Insurgent 
lines,  to  repair  a  portion  of  the  track  for  the  advance  which  was  to  be 
made  by  our  troops  on  the  25th.  This  work  was  completed  and  the 
detachment  returned  about  11  o'clock  at  night. 

When  the  Insurgents  were  driven  from  the  Bagbag  River  on  the  25th 
it  was  found  that  a  span  of  the  iron  bridge  (railroad)  about  65  feet  long, 
at  that  point,  had  been  cut,  and  the  railroad  track  entirely  destroy^ 
from  there  to  beyon^.  the  Kio  Grande  at  Calumpit,  about  2  miles 
distant.  A  footbridge  was  constructed  over  the  broken  railroad  bridge, 
across  which  the  troops  passed  the  next  morning.  As  soon  as  the 
troops  passed  over  we  began  the  construction  of  a  wagon  bridge.  This 
involved  the  planking  over  of  the  three  uncut  spans,  the  bridging  of 
the  cut  span,  the  height  of  the  bridge  above  the  bottom  of  the  river 
being  about  30  feet,  the  construction  of  trestlework  over  60  feet  of 
roadway  which  had  been  cut  out  to  a  dei)th  of  10  feet  just  beyond  the 
north  abutment  of  the  bridge,  and  the  cutting  away  of  an  earthwork 
which  had  been  thrown  across  the  road.  By  working  continuously, 
stopping  only  for  meals,  this  was  comideted  by  10  o'clock  the  following 
morning,  April  27. 
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April  28  and  29  were  occupied  in  the  construction  of  a  footbridg:e  and 
a  bamboo  ferry  over  tbe  liio  Grande,  the  condition  of  the  railit)ad 
bridge  not  permitting  it  to  be  planked  over  for  a  wagon  train.  So 
much  damage  had  been  done  the  railroad  track  and  bridges  between 
tlie  Rio  Bagbag  and  Eio  Grande  that  it  was  not  deemed  advisable  to 
employ  the  engineer  detachment  in  repairing  it,  as  the  detachment 
wonM  be  needed  for  other  purposes  during  the  time  that  such  extensive 
repairs  would  necessarily  take. 

Very  respectfully,  your  obedient  servant, 

W.   P.   WOOTEN, 

Second  Lieut.,  Corps  of  Engineers,  Commanding  Detachment. 
The  Chief  Engineer, 

Eighth  Army  Corps,  Manila,  P.  J. 


REPORT  OF  CAPT.  F.  R.  SHUNK,  CORPS  OF  ENGINEERS. 

Headquarters  Company  A, 

Battalion  of  Engineers, 

Manila^  P.  i.,  June  30,  1899. 

Colonel:  I  have  the  honor  to  submit  the  following  report  of  the 
operations  of  Company  A,  Battalion  of  Engineers,  since  March  11, 
18!M).  Tbe  reports  of  the  detachments  which  accompanied  the  advance 
to  Malolos  have  been  submitted. 

On  March  18-19  Sergeant  Fischer  and  five  men  made  a  foot  recon- 
naissance from  San  Pedro  Macati  to  Paaig  and  thence  to  Pateros. 
This  detachment  on  March  19  built  a  ferry  (trail  bridge)  at  Pateros. 

On  March  15  it  was  reported  that  the  Pasig  River  was  obstructed 
near  Guadalupe  by  sunken  cascos  filled  with  stone.  Sergeant  Kennedy, 
Corporal  Fifleld,  and  nine  men  were  sent  thither  on  March  16,  and 
found  that  two  cascos  required  removal.  The  stone  was  of  such  size 
as  could  be  handled,  and  much  of  it  was  removed  by  hand.  The 
cascos  were  then  blown  up.  This  work  was  finished  on  March  20. 
The  detachment  then  moved  to  the  Laguna  de  Bay  at  the  entrance  to 
the  Passig  River,  where  other  cascos  had  been  sunk.  Four  of  these 
were  obstructive,  and  were  removed  by  blasting  with  dynamite. 

On  March  18  Sergeant  Freeman  and  10  men  were  sent  to  repair  the 
worst  places  in  the  road  between  San  Pedro  Macati  and  Pasig.  They 
worked  at  this  until  March  23,  when  the  men  were  needed  for  the 
expedition  to  Malolos  above  referred  to. 

On  March  26  Serge.int  Freeman  and  three  men  were  sent  to  Pasig 
to  demolish  stone  partition  and  foundation  walls  in  order  to  clear  the 
ground  in  front  of  the  outposts.  This  work  was  done  by  blasting  with 
dynamite,  and  was  finished  April  12. 

Reconnaissances  were  made  from  Malolos  to  San  Fernando,  and  from 
Malolos  to  Baliuag,  May  3-7,  by  Sergeant  Fischer  and  nine  men. 

Five  men  of  the  company  made  a  reconnaissance,  May  18-23,  of 
Malabon  and  vicinity,  and  from  Caloocan  to  Malolos  along  the  railroad. 

On  June  14  it  was  reported  that  the  bridge  at  Paranaque  was  in  need 
of  repair.  This  bridge  was  about  250  long,  witli  a  roadway  of  bamboo 
and  mats,  supported  by  trestle  bents  12  or  15  feet  apart.  The  whole 
structure  was  old  and  shaky.  It  was  found  necessary  to  renew  a  few 
of  the  uprights  and  all  of  the  transoms.  A  new  roadway  of  plank  sup- 
ported by  balk  was  put  in.  This  work  was  done  by  Lieutenant  Stickle 
with  0  noncommissioned  officers  and  27  men.    It  was  finished  on  June  19. 

Lieutenant  Stickle,  with  1  noncommissioned  officer  and  10  privates, 
then  went  on  to  Zapote^  where  the  timbers  of  one  span  of  the  roadway 
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bridge  hud  been  partially  burned.  These  were  streugthened  by  bolting 
on  auxiliary  pieces,  and  a  new  roadway  was  put  in.  This  work  was 
finished  on  June  21.  On  June  21  Lieutenant  Stickle,  with  two  n(>iicom- 
missioned  officers  and  seven  privates,  wenttoQuingua  to  construct  a  trail 
bridge  ferry;  at  the  date  of  this  report  the  work  was  unfinished.  On 
June  25  two  noncommissioned  officers  and  25  privates  went  to  Bacoor, 
where  work  similar  to  that  at  Zapote  had  to  be  done  on  the  bridge;  it 
was  finished  June  28. 

The  detachment  then  proceeded  to  Imus,  where  one  arch  of  a  stone 
bridge  was  down.  A  temporary  bamboo  structure  had  been  put  in, 
bat  was  deemed  unsafe,  a  mule  having  fallen  through.  The  gap  was 
closed  by  a  wooden  bridge  42  feet  long  from  the  middle  pier  to  the  bank, 
supported  by  two  intermediate  trestle  bents.  This  was  finished  June 
30.  June  25-26  a  foot  reconnaissance  was  made  from  Calumpit  to 
Quingua  by  6  privates  of  the  company. 
BespectfuUy  submitted. 

Francis  R.  Shunk, 
CaptaiUj  Corps  of  Engineers. 
Lieut.  Ool.  Charles  L.  Potter, 
Coips  of  Engineers^  U,  S.  A., 

Chief  Engineer y  Department  of 

the  Pacific  and  Eighth  Army  Corps. 


F  F  Fa. 

explorations  and  surveys  in  the  department  of  the  COLUMBIA, 

REPORT  OF  CAPT.   HENRY  P.   MCCAIN.  FOURTEENTH  INFANTRY,  FOR 
THE  FISCAL  YEAR  ENDING  JUNE  SO,  1899, 

Engineer  Office, 
Headquarters  Department  of  the  Columbia, 

Vancouver  Barra^cJcs^  Wash.,  July  10, 1899. 
Sir:  I  have  the  honor  to  submit  the  following  report  of  operations 
in  this  office  for  the  fiscal  year  ending  June  30, 1899: 

The  office  was  in  charge  of  First  Lieut.  John  B.  Bennet,  Seventh 
Infantry,  aid-decamp,  from  date  of  last  report  until  January  2, 181)9, 
when  he  was  relieved  by  the  undersigned,  per  paragraph  2,  General 
Orders  No.  1,  current  series,  Headquarters  Department  of  the  Columbia. 
As  no  officers  were  available  for  topographical  duty,  no  fieldwork  has 
been  done  since  date  of  last  report. 

The  office  work  performed  was  as  follows: 

Tracing  of  Habersham's  map  of  Alaska;  tracing  of  map  of  the 
Suchitna  River,  Alaska;  tracing  of  country  between  Chinaldna  and 
Talkeetna  rivers,  Alaska;  tracing  of  Scarborough  Head  Military  Reser- 
vation, Washington;  tracing  of  plan  of  new  post  at  Fort  Stevens, 
Oregon. 

Thirty-four  black  prints  have  been  made,  16  maps  mounted  on 
muslin,  and  seven  maps  and  plans  drawn  by  hand. 

Two  hundred  and  sixteen  negatives  were  developed  and  upwards  of 
GOO  silver  prints  made  for  the  Alaska  exploring  expeditions  of  1898. 
Very  respectfully, 

Henry  P.  McCain, 
Captain^  Fourteenth  Infantry,  Engineer  Officer. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Eufjineers,  U.  8.  A. 
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F  P  F  3. 

EXPLORATIONS  AND  SURVEYS  IN  THE  DEPARTMENT  OF  THE  COLORADO. 

REPORT  OF  LIEUT.  JOHN  B.  RENNET,  SEVENTH  INFANTRY,  AID.  FOB 
THE  FISCAL  TEAR  ENDING  JUNE  SO,  1899. 

Engineer  Office, 
Headquarters  Department  of  the  Colorado, 

Denver^  Colo.j  July  28^  1899. 
Sir:  I  have  the  honor  to  submit  the  following  report  of  this  office 
for  the  year  eudiug  June  30, 1899: 

personnel. 

Second  Lieut.  E.  L.  King,  Eighth  Cavalry,  remained  in  charge  of 
the  office  from  June  30,  1898,  to  Sept^^mber  6,  1898,  when  he  was 
relieved  by  First  Lieut.  J.  McA.  Palmer,  Fifteenth  Infantry. 

Lieutenant  Falmer  had  charge  of  office  until  relieved,  January  30, 
1899,  by  First  Lieut.  J.  B.  Benuet,  Seventh  Infantry,  the  present 
incumbent. 

From  June  30,  1898,  to  November  21,  1898,  there  was  no  clerk  in 
this  office,  owing  to  the  resignation  of  Mr.  Charles  Kern,  May  31, 1898, 
and  no  regular  clerk  having  been  assigned. 

From  November  21, 1898,  to  June  30, 1899,  the  services  of  a  temporary 
clerk  were  furnished. 

office  work. 

Other  than  indexing  the  large  number  of  maps  on  file  in  the  office 
and  keeping  account  of  the  property  issued  to  post  engineer  officers 
on  memorandum  receipt,  but  little  has  been  done.  Fortunately  the 
demand  for  maps  has  been  small  and  this  office  has  not  been  called 
upon  for  any  extensive  topographical  drafting  during  the  year,  as  oth- 
erwise the  requirements  could  not  have  been  complied  with  for  want 
of  a  competent  draftsman. 
Very  respectfully, 

Jno.  B.  Bennet, 
First  LievLj  Seventh  Infantryy  Aid,  Acting  Engiiieer  Officer. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  EngmeerSy  U.  S.  A. 
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CONSTRUCTION  OF  MILITARY  ROAD  FROM  FORT  WASHAKIE  TO  MOUTH 
OF  BUFFALO  FORK  OF  SNAKE  RIVER,  WYOMING. 


report  of  capt.  j.  c.  8anf0bd,  corps  of  enoineers,  officer  in 
cmaroe,  for  the  fiscal  year  ending  june  so,  1899. 

United  States  Enoinebr  Office, 

Siotix  Gityy  lowa^  July  14^  1899. 
GsNSBAL :  I  have  the  houor  to  submit  the  following  report  of  opera- 
tions daring  the  fiscal  year  ending  Jane  30, 1899,  on  the  constraction 
of  a  military  road  from  Fort  Washakie  to  the  month  of  Boii'alo  Fork 
of  Snake  liiver,  Wyoming: 

The  work  has  been  done  under  an  appropriation  of  $10,000  contained 
in  the  sundry  civil  act  of  June  4, 1897. 

I  was  placed  in  charge  of  this  work  by  special  order  dated  July  21, 
1898.  No  work  had  been  done  between  July  1, 1898,  and  that  date.  A 
party  having  been  organized  and  outfitted  at  Fort  Yellowstone,  and 
transported  to  the  point  of  beginning  road  construction,  near  the  month 
of  the  Buffalo  Fork,  work  on  the  road  was  begun  August  25.  It  was 
completed  October  7,  so  far  as  contemplated  by  the  approved  project 
for  the  expenditure  of  the  above  appropriation. 

The  road  constructed  is  53.8  miles  in  length,  and  joins  existing  roads 
at  the  mouth  of  the  Buii'alo  Fork  and  on  the  east  side  of  the  mountains, 
near  Glark's  ranch,  so  as  to  form  a  continuous  route  from  Fort  Wash- 
akie to  Jacksons  Hole  and  the  Yellowstone  National  Park.    The  sur- 
vey of  the  road  was  completed  October  8.    A  detailed  report  on  this 
work,  containing  map  of  the  road  built  and  photographs  showing  char- 
acter of  country  traversed  by  it  and  by  the  road  between  Clark's  and 
Fort  Washakie,  was  submitted  February  3, 1899,  and  was  printed  in 
House  Doc.  No.  245,  Fifty-fifth  Congress,  third  session,  which  is  hereto 
appended,  and  to  which  reference  is  respectfully  made  for  details  of 
work  accomplished  and  of  future  requirements. 
The  expenditures  during  the  year  have  been  $0,723.07. 
The  appropriation  not  being  sufficient  to  construct  a  road  from  Fort 
Washakie  to  the  mouth  of  Buffalo  Fork,  its  expenditure  was  of  neces- 
sity limited  to  the  impassable  section,  crossing  the  Bocky  Mountain 
Divide,  west  of  Clark's.    This  section  has  been  made  passable,  though 
the  road  built  should  be  considerably  improved.    The  existing  ranch 
roads  connected  with  at  each  end  of  the  military  road  are  very  bad,  and 
should  be  greatly  improved  or  new  roads  built.    For  improving  the  old 
road  leading  from  Fort  Washakie  to  the  junction  with  the  military  road 
above  Clark's,  or  for  building  a  new  road  between  these  points,  as  may 
b«  found  most  advantageous,  and  for  improving  the  military  road  built 
^  1898,  an  estimate  of  $40,000  is  submitted.    A  good  road  should  also 
t>e  constructed,  or  the  existing  one  improved,  between  the  mouth  of 
BufGftlo  Fork  and  the  south  line  of  the  Yellowstone  Park  Timber  Land 
TOserve  (to  which  the  park  road  system  extends),  in  order  to  make  the 
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whole  upper  portion  of  Jacksons  Hole  easily  accessible  from  either  Fort 
Wasbakie  or  Fort  Yellowstone,  and  to  furnish  a  good  through  road  to 
the  Yellowstone  Park  from  Wyoming.  For  this  purpose  an  estimate 
of  $10,000  is  submitted,  or  $50,000  in  all,  for  the  throujrh  route  from 
Fort  Washakie  to  the  Yellowstone  Park.  This  expenditure  will,  it  is 
believed,  result  in  a  road  that  will  satisfy  all  present  reqnirementR. 
The  annual  cost  of  maintenance  of  the  through  route,  when  completed, 
I  would  estimate  at  $4,000. 

Congress  having  made  no  provision  for  continuing  operations,  author- 
ity was  asked  and  obtained  to  drop  this  work  from  the  list  of  works  in 
my  charge.  The  unexpended  balance,  $157.68,  not  needed  for  payment 
of  outstanding  liabilities  to  be  paid  at  the  Sioux  City  ofifice,  was  turned 
into  the  Treasury  June  30,  1899,  and  no  further  report  will  be  submit- 
ted unless  the  work  should  be  revived  by  future  appropriations. 

Money  statement 

July  1, 1898,  balance  nnexpended $9,890.75 

June  aO,  1S99,  amount  expended  during  fiscal  year 9, 723. 07 

July  1, 1899,  balance  unexpended 167.68 

July  1,  1899,  outstanding  liabilities 150.65 

July  1,  1899,  balance  available 17.03 

Amount  (estimated)  required  for  coni)detion  of  road  from  Fort  Washakie 

to  Yellowstone  Park 50,000.00 

Amount  that  can  be  profitably  expended  in  liseal  year  ending 
June  30,  1901 : 

For  works  of  improvement $.'')0, 000. 00 

For  maintenance  of  improvement 4, 000. 00 

$54,000.00 

Very  respectfully,  your  obedient  servant, 

J.  O.  Sanfobd, 
CaptaiUj  Corps  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  8.  A. 


REPORT  ON  CONSTRUCTION   OF  MILITARY  ROAP  FROM  FORT  WASHA- 
KIE TO  MOUTH   OF  BUFFALO   FORK  OF   SNAJKE   RIVER,  WYOMING. 

[Printed  in  Honee  Doo.  No.  245,  Fifty-fifth  Congress,  third  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  February  14, 1899. 
Sir:  I  have  the  honor  to  submit  herewith  a  report  with  maps,' of 
February  3, 1899,  by  Capt.  J.  C.  Sanford,  Corps  of  Engineers,  on  tiie 
construction  of  a  military  road  from  Fort  Washakie,  Wyo.,  to  tlie 
mouth  of  the  Buffalo  Fork  of  Snake  River,  Wyoming,  for  which  a" 
appropriation  of  $10,000  was  made  in  the  sundry  civil  act,  approv*'! 
June  4,  1897,  and  to  recommend  that  the  same-be  transmitted  to  Con- 
gress for  its  information. 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig,  Oen.j  Chief  of  Engineers,  U.  S.  Army. 
Hon.  R.  A.  Alger, 
iSecretary  of  War. 

*Not  reprinted.     Friutedin  House  Doc.  No.  245,  Fifty-fifth  Congress,  third  session. 
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REPORT  OF  OA.PT.  JAMBS  O.  SANFOBD,  OOBPS  OP  BNaiNEEBS. 

United  States  ENaiNEBR  Office, 

Sioux  Gityj  Iowa,  February  5, 1899. 

Ggnerai.:  I  have  the  honor  to  submit  the  following  report  on  the 
construction,  daring  the  latter  part  of  1898,  of  a  military  road  from 
Fort  Washakie,  Wyo.,  to  the  mouth  of  Buffalo  Fork  of  Snake  River, 
Wyoming,  provided  for  in  the  sundry  civil  appropriation  iict  approved 
June  4j  1897. 

The  item  of  appropriation  reads  as  follows: 

Military  road,  Wyoming :  For  the  constmotion  of  a  military  road  from  Fort  Wash- 
akie, Wyoming,  by  the  moat  practicable  roate  near  the  Wind  River  and  to  the  month 
of  the  Buffalo  Fork  of  Snake  River,  near  Jacksons  Lake,  in  Uinta  Connty,  Wyoming, 
to  be  expended  under  the  direction  of  the  War  Depai'tment,  ten  thoneand  dollars,  or 
8o  much  thereof  as  may  be  necessary. 

I  was  directed  to  assume  charge  of  this  work  by  special  order  dated 
July  21,  1898,  taking  station  at  Fort  Washakie,  Wyo.,  the  funds  and 
property  belonging  to  the  work  and  in  the  hands  of  the  Quartermaa- 
tor's  Department  to  be  transferred  to  me.  A  subsequent  order,  of  July 
30, 1898,  amending  this,  directed  me  to  take  station  at  Fort  Yellowstone, 
Wyo.,  a  change  which,  as  the  proposed  work  was  on  an  average  about 
100  miles  nearer  the  Northern  Pacific  than  the  Union  Pacific  Railroad, 
effected,  undoubtedly,  a  considerable  saving  in  time  and  expense.  By 
your  indorsement  of  July  26,  1898,  on  letter  of  the  Quartermaster- 
General,  dated  July  24, 1898, 1  was  furnished  with  all  the  papers  on 
file  in  the  Quartermaster-General's  Office  relating  to  the  work ;  and  all 
information  on  this  subject  on  file  at  theofiice  of  the  chief  quartermaster, 
Department  of  the  Colorado,  and  at  the  office  of  the  post  quartermaster 
at  Fort  Washakie  was  sent  me  soon  after. 

HISTOBIOAL. 

These  papers  showed  that  a  bill  providing  for  the  construction  of  a 
road  between  the  above  points,  and  appropriating  $20,000  therefor,  had 
been  introduced  in  the  House  of  Representatives  January  21,1896,  but 
had  failed  to  become  a  law.  The  purpose  of  the  proposed  road,  as 
shown  by  the  correspondence,  was  to  render  it  possible  to  move  cavalry 
from  Fort  Washakie  with  their  supplies,  by  as  direct  a  line  as  possible, 
into  Jacksons  Hole,  a  noted  game  country,  much  frequented  during 
the  hunting  season  by  Indians  of  the  Fort  Hall  and  Wind  River  reser- 
vations, and  where  conflicts  between  these  Indians  and  the  Wyoming 
State  game  wardens  were  to  be  feared.  Troubles  of  this  kind  in  the 
summer  of  1895  had  necessitated  the  sending  of  a  considerable  number 
of  troops  into  the  Hole.  They,  with  their  supplies,  came  in  from  the 
^est,  via  Market  Lake,  on  the  Utah  Northern  Railroad,  and  the  Teton 
Pass. 

General  Coppinger,  then  incommand  of  the  Department  of  the  Platte, 
in  his  report  on  the  above  bill,  says: 

^  long  as  the  Indians  of  the  Fort  Hall  and  Wind  River  reservations  do  not  snr- 
i^nder  the  hunting  privilege  accorded  them  by  treaty  there  will  be  danger  of  conflicts 
between  them  and  lawless  whites  in  the  Hole,  which  the  cavalry  at  Fort  Washakie 
wonld  be  in  the  best  position  to  pat  down.  Even  if  the  Indians  rehnqnish  this 
privilege,  the  troops  might  still  have  to  police  the  hunting  gfbonds  to  prevent  en- 
croachments thereon  by  the  young  bucks,  naturally  reluctant  to  forego  their  annual 
•port. 

On  the  passage  of  the  act  of  June  4, 1897,  the  work  was  placed  in 
charge  of  the  Qnartermaster's  Department;  and  on  Angnst  8, 1897,  a 
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plan  and  map  for  locating  the  road,  prepared  by  Lieut.  Howard  B. 
Hickok,  Ninth  Cavalry,  were  submitted,  as  directed,  by  the  command- 
ing officer  of  Fort  Washakie,  who  states  also: 

I  am  informed  that  a  reconnaissance  of  To-Owo-Tee  Pass  and  the  trail  along  Buf- 
falo Fork  and  Black  Hock  Creek  will  be  shortly  made  under  the  engineer  ofiioer  of 
the  Department. 

On  August  24, 1897,  the  Judge- Advocate  General  decided  that,  as  the 
amount  appropriated  fell  far  short  of  the  amount  required  to  complete 
the  work,  the  appropriation  could  not,  by  its  terms,  be  used  as  far  as  it 
would  go,  leaving  the  work  incomplete.  In  August  and  September, 
1897,  a  reconnaissance  was  made  by  Lieut.  A.  J.  Perry,  Ninth  Cavalry, 
engineer  officer  of  the  department,  and  Lieut.  J.  A.  Ryau,  Ninth  Cavalry, 
for  the  purpose  of  determining  "the  best  practicable  route  over  the 
Rocky  Mountain  Divide  near  the  head  of  Wind  River."  Their  report, 
dated  September  5, 1897,  with  accompanying  map,  is  appended  (marked 
Appendix  A).  As  a  result  of  the  reconnaissance,  Lieutenant  Perry  sug- 
gested to  the  commanding  general  of  the  department  that,  if  the  whole 
of  the  appropriation  were  expended  on  the  section  of  the  road  from 
Clark's  ranch  to  the  mouth  of  the  Buffalo  Fork  of  Snake  River,  that 
section  could  be  made  passable;  and,  as  the  road  from  Washakie  to 
Clark's  was  already  passable  during  the  greater  part  of  the  year,  the 
result  of  spending  the  whole  of  the  appropriation  between  Clark's  and 
the  mouth  of  Buffalo  Fork  would  be  to  give  a  passable  road  over  the 
entire  route.  The  matter  was,  therefore,  again  referred  to  the  Judge- 
Advocate-General,  who  decided,  under  date  of  February  15, 1898,  that, 
as  the  road  as  a  whole  would  be  completed  by  such  expenditure,  the 
appropriation  could  legally  be  used  in  that  way. 

In  March,  1898,  Ca})t.  John  T.  McBlain,  Ninth  Cavalry,  was  detailed 
to  take  charge  of  the  construction,  and  preparations  begun,  in  order 
that  work  might  commence  not  later  than  June  16  (the  ne<!essity  of 
beginning  work  about  June  15  is  also  stated  in  Lieutenant  Perry's 
report  of  February  2,  1898.    He  says: 

The  season  for  working  being  yery  short,  namely,  between  Jane  15  and  September 
30,  it  is  recommended  that  the  lands  be  made  available,  and  such  preliminary  work, 
siioh  as  procuring  labor,  teams,  etc.,  be  done,  so  ae  to  allow  the  working  party  to 
start  work  not  later  than  June  15). 

Tools  to  the  value  of  $109.25,  delivered  at  Fort  Washakie,  were  pur- 
chased, but  the  breaking  out  of  the  war  with  Spain  put  a  stop  to  further 
preparations.  The  approved  project,  recommended  by  Lieutenant  Perry, 
may  be  stated  to  be  the  construction  of  a  passable  wagon  road  between 
Clark's  ranch  and  the  mouth  of  Buffalo  Fork.  Bridging  the  Buffalo 
was  not  recommended,  in  view  of  the  small  appropriation,  and  it  is 
thought,  from  the  correspondence,  that  the  bridging  of  smaller  streams 
was  also  for  the  same  reason  not  contemplated* 

NABBATITB  OF  THE  WORK* 

In  accordance  with  the  above-mentioned  order  of  July  30,  1898, 1 
reported  at  Fort  Yellowstone  August  8,  and  opened  an  office  there  for 
the  hiring  of  labor  and  teams  and  the  purchase  of  the  necessary  sup- 
plies and  equipment.  Lieut.  G.  O.  Cress,  Fourth  Cavalry,  post  quar- 
termaster, had  kindly,  at  my  telegraphic  request,  posted  and  sent  out 
to  towns  in  the  vicinity  notices  announcing  that  labor  and  teams  would 
be  needed  for  this  work.  A  clerk,  an  assistant  engineer  to  take  charge 
of  locating  party,  a  master  laborer,  a  steward,  a  rodman,  and  a  carpen- 
ter and  blacksmith  had  previously  been  engaged.    All  these  arrived 
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at  "Port  Yellowstone  between  the  9tli  and  11th.  Previous  investigation 
and  correspondence  having  shown  that  the  road  would  cross  the  moun- 
tains at  an  altitude  of  over  8,000  feet  and  that  this  pass  was  likely  to 
l>e  completely  closed  by  snow  as  early  as  October  1,  it  was  evident 
that  a  force  should  be  provided  for  large  enough  to  complete  the  work, 
so  far  as  the  appropriation  would  complete  it,  by  about  October  1,  and 
that,  as  the  season  was  already  far  advanced  and  as  the  point  of  begin- 
ning work  wad  about  120  miles  from  Fort  Yellowstone,  no  unnecessary 
time  could  be  spent  in  organizing  and  outfitting  the  parties. 

Two  parties  were  provided  for — a  locating  party,  to  precede  the  main 
party  by  as  many  days  as  possible  and  to  be  transported,  with  its  sup- 
plies and  outfit, by  a  pack  train;  and  a  construction  party,  to  be  trans- 
XK>rted,  with  its  supplies  and  tools,  by  a  wagon  train  and  such  saddle 
horses  as  would  be  afterwards  needed  for  superintendence,  messenger 
service,  etc.  Copies  of  maps  and  reports  for  the  use  of  the  locating 
party  were  prepared  while  the  party  was  being  organized  and  its  outfit 
purchased  or  hired.  This  party,  in  charge  of  Asst.  Engineer  W.  H. 
Wood,  left  Fort  Yellowstone  August  15.  Their  work  is  described  in 
detail  in  the  appended  report  of  Assistant  Wood  (Appendix  B).  After 
their  locating  work  was  completed,  the  party  made  a  survey  of  the 
road  as  constructed,  a  map  showing  results  of  which  accompanies  Mr. 
Wood's  report.  The  pack  train  was  returned  to  its  owner  in  September 
when  no  longer  needed. 

In  the  organization  of  the  construction  party  the  rates  of  pay  adopted 
were  made  to  conform  with  those  being  paid  at  the  time  for  similar 
work  on  the  road  system  of  the  Yellowstone  National  Park.  These 
rates,  for  a  teamster  with  a  2-horse  or  4  horse  team,  were,  respectively, 
$3.24  and  $4.98;  but  in  the  park  work  oats  were  furnished  by  the 
owners  of  the  teams,  which,  as  oats  were  very  scarce  in  Jacksons  Hole, 
and  practically  unobtainable  at  the  head  of  Wind  Eiver,  made  it  neces- 
sary, in  order  that  the  teams  might  be  used  in  hauling  the  tools  and 
supplies  from  Fort  Yellowstone,  that  the  Government  should  furnish 
the  oats  and  deduct  tlierefor  from  the  above  figures,  in  order  to  equalize 
rates  with  park  rates,  what,  on  an  average  throughout  the  territory 
covered  by  the  park  work,  would  be  the  cost  to  the  team  owner.  This 
rate  was  fixed  at  2  cents  a  pound,  and  the  daily  oat  ration  for  one  team 
horse  at  12  pounds.  With  each  team,  2horse or  4'horse,  one  wagon 
complete  and  in  good  condition  was  required  to  be  furnished. 

Arrangements  were  made  at  Fort  Yellowstone  for  the  delivery  of  oats 
at  regular  intervals  at  Snake  Eiver  Station,  a  substation  of  Fort  Yel- 
lowstone, 93  miles  south  of  the  fort  and  near  the  south  boundary  of  the 
park;  also  for  the  delivery  of  the  second  month^s  subsistence  stores 
and  of  mail  at  this  station.  Freight  wagons  were  to  be  sent,  at  fixed 
times,  from  the  road  work  to  receive  the  supplies,  while  the  mail  was 
to  be  carried  between  the  station  and  the  road  work  by  a  moun'ed 
messenger.  Through  the  energy  and  attention  given  to  this  service 
by  Lieutenant  Oress  and  by  Sergt.  Valentine  Loeb,  Fourth  Cavalry,  in 
charge  of  the  station,  the  results,  considering  the  difficulties  due  to 
distance  and  slow  communication,  were  remarkably  good.  To  com- 
plete the  work  within  the  time  remaining  would,  it  was  estimated, 
require  about  28  working  horses  in  2  horse  and  4-horse  tcwims,  with 
their  drivers,  and  about  48  laborers  ex])erienced  in  various  classes  of 
road  work. 

A  sufficient  number  of  teams  were  engaged  at  Fort  Yellowstone,  but 
the  number  of  men  applying  for  work  iis  laborers  was  comparatively 
small.    It  was  necessary  to  engage  every  able-bodied  man  that  applied. 
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and  when  the  parly  left  the  fort  the  quota  of  laborers  was  not  nearly 
filled,  (After  arriving  in  Jacksons  Hole  applications  for  work  were 
iiunierous,  mostly  from  settlers  in  the  Teton  Basin,  Idaho,  who  came  on 
;ni  average  about  75  miles  to  reach  the  work.)  It  was  found  impossible 
to  secure  a  thoroughly  competent  cook  for  such  a  force  in  the  vicinity. 
J  n  the  matter  of  procuring  quickly  the  necessary  tools  and  mess  outtit 
gi  i'at  assistance  was  rendered  by  Oapt.  J.  B.  Brwin,  Fourth  Cavalry, 
iiciiug  superintendent  of  the  park,  in  charge  of  road  cohstruction,  and 
by  Lieutenant  Cress,  post  quartermaster. 

On  the  afternoon  of  the  17th,  all  supplies,  tools,  t^^ntage,  etc..  having 
IxuMi  loaded  on  the  wagons,  the  party  moved  up  the  long  ascent  between 
\hr  fort  and  the  head  of  the  Golden  Gate,  or  Kingmans  Pass,  4  miles, 
and  made  camp.  An  early  start  was  made  on  the  morning  of  the  18th, 
and  from  that  time  until  Snake  Eiver  Station  was  reached,  on  the  night 
of  t  be  2:2d  (camp  was  not  moved  on  the  21st,  Sunday),  good  progress 
was  made. 

On  the  23d  the  party  moved  21  miles  to  Pilgrim  Greek,  about  7  miles 
from  the  mouth  of  Buffalo  Fork.  The  latter  half  of  this  day's  march  was 
over  a  very  hilly  and  stony  road,  crossing  the  high  ground  on  the  east 
siile  of  Jacksons  Lake,  and  several  accidents  to  the  wagons  occurred, 
which  were  temporarily  repaired  in  the  evening.  At  8.10  a.  m.  on  the 
25th  the  party  reached  the  ranch  of  Ed.  J.  Smith,  on  the  Snake  Rtver, 
about  4  miles  above  the  mouth  of  Buffalo  Fork.  Here  I  received  a 
communication  A*om  Assistant  Wood,  stating  that  on  account  of  short- 
ness of  time  available  his  party  had  not  been  able  to  stake  out  the 
line  selected  up  to  the  point  where  it  crossed  the  Buffalo,  about  14  miles 
from  the  mouth,  and  that  Mr.  Smith,  who  had  accompanied  the  locat- 
ing party,  would  point  it  out  to  me.  In  company  with  Mr.  Smith, 
therefore,  I  rode  ahead  of  the  party  to  a  point  from  which  the  crossing 
and  the  line  leading  to  it  could  be  plainly  seen.  A  very  bad  ranch  road 
led  down  the  valley  of  the  Snake  and  up  that  of  the  Buffalo  as  far  as 
Joe  Smith's  ranch,  about  6  miles  above  the  mouth,  where  it  crossed  the 
Buffalo,  and  continued  a  few  miles  through  the  meadows  on  the  south 
side  of  the  Buffalo  Fork  and  Black  Hock  Creek,  terminating  near  the 
head  of  these  meadows. 

At  Joe  Smith's  a  ridge  or  mountain  spur,  about  400  feet  high  at  the 
point,  projected  into  the  bed  of  the  Buffalo,  the  slope  toward  the  stream 
being  very  steep.  A  ravine,  with  wide  bottom,  had  been  found,  which 
led  by  a  very  gentle  slope  to  a  point  where  the  ridge  could  be  crossed  at 
a  height  of  only  about  350  feet  above  the  stream.  From  this  point,  by 
following  a  succession  of  swales,  located  somewhat  like  the  branches  of 
a  "switch  back,"  the  descent  on  the  west  side  could  be  easily  made 
down  to  a  height  of  about  150  feet,  from  which  point  the  general  slope 
of  the  ridge  became  comparatively  gentle.  The  ravine  and  swales  were 
partly  filled  with  small  timber,  pine  and  aspen.  Considerable  grading 
and  one  bridge  would  be  required  to  make  a  good  road.  Beyond  this 
point  the  work  to  be  done  consisted  in  preparing  crossings  of  several 
tributaries,  some  of  which  had  high  steep  banks,  and  in  clearing  con- 
siderable timber  and  brush  on  the  lowlands.  In  many  places  side-hill 
grading  would  be  advantageous,  but  it  was  believed  that  time  and  funds 
would  not  permit  this.  Much  valuable  information  regarding  the  coun- 
try between  his  place  and  the  Black  Bock  Meadows  was  given  me  by 
Mr.  Smith  during  this  ride. 

On  my  return  to  Joe  Smith's,  camp  was  made  there  (designated  as 
camp  No.  1  on  map  accompanying  Mr.  Wood's  report).  Much  diflBculty 
was  encountered  by  the  wagons  in  reaching  this  cauix>.    One  wagon 
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had  been  mired  for  about  two  hoars  in  a  marsh,  and  at  two  points  where 
ridges  encroached  on  the  river  the  wagons  were  prevented  from  upset- 
ting by  the  weight  of  several  men  on  long  levers. 

From  this  camp  constraction  work,  beginning  on  the  morning  of  the 
25tb,  was  carried  on  in  both  directions.  The  road  over  the  ridge  was 
coostracted  on  the  line  above  described,  and  some  heavy  grading  done 
at  the  crossing  of  a  wide  stream  with  high,  steep  banks,  located  about 
half  a  mile  from  the  west  toe  of  the  ridge.  A  party  also  went  back 
and  made  passable  the  ranch  road  leading  to  Joe  Smith's.  On  the 
27th  camp  was  moved  about  8  miles  to  the  selected  crossing  of  the 
Buffalo  (designated  as  Gamp  No.  2).  In  this  move  a  large  working 
party  precedeid  the  main  party,  to  clear  the  road  and  prepare  crossings 
of  streams.  One  bridge  was  built.  Whenever  the  main  party  was 
halted  by  an  obstacle  all  the  available  men  assisted. 

During  this  march  the  most  easterly  house  (Randolph's)  in  the  Buf- 
falo Fork  Valley  was  passed,  about  4  miles  east  of  Joe  Smith's;  after 
which  no  buildijig  of  any  kind  was  found  until  on  September  27  the 
party  reached  the  "  lluuters'  Cabin,"  on  the  east  side  of  the  mountains 
and  at  the  head  of  Wind  River  Mea<low8,  32  miles  from  Randolph's. 

The  28th,  Sunday,  was  spent  by  the  master  laborer,  Fred  L.  Walker 
(afterwards  overseer),  and  myself  in  reconnoitering  the  line  by  which 
the  ascent  from  the  Buffalo  Fork  to  the  top  of  the  high  divide,  about 
1,000  feet  above  the  Buffalo,  was  to  be  made.  A  line  had  been  blazed 
by  the  locating  party,  but,  as  they  were  under  orders  to  examine  the 
entire  length  of  the  proposed  route  and  to  return  and  report  results  by 
September  1,  their  location  of  the  road  could  only  be  regarded  as  pro- 
visional. The  blazed  line  contained  some  long  grades  regarded  as  too 
steep  to  be  adopted  unless  absolutely  necessary. 

A  thorough  exploration  of  the  north  slo])e  of  the  divide,  which  for 
the  most  part  was  covered  with  heavy  pine  timber,  containing  much 
fallen  timber,  had  to  be  made,  resulting  in  the  discovery  before  night 
of  a  practicable  ravine,  on  the  bottom  and  on  the  left  bank  of  which  a 
line,  without  extremely  heavy  grades,  could  be  carried.  The  change  in 
location  involved  crossing  the  Buffalo  at  a  ford  about  a  half  mile  above 
the  point  originally  selected.  The  general  location  being  thus  chosen, 
daily  reconnaissances  in  advance  of  the  working  party  had  to  be  made 
for  the  thorough  examination  of  all  alternative  routes  between  points 
on  the  general  line,  in  order  to  secure  the  best  possible  grades  with  the 
least  expenditure  of  time  and  money  and  to  place  the  road  in  positions 
promising  the  greatest  permanency.  These  remarks,  as  to  the  large 
amount  of  reconnoitering  needed  and  made,  apply  equally  to  the  work 
of  each  succeeding  day  until  the  road  was  completed. 

On  crossing  the  Buffalo  the  character  of  the  country  changes  greatly. 
As  above  stated,  the  road  ascends  directly  from  the  Buffalo  to  the  top 
of  a  high  divide,  whose  elevation  above  sea  level  is  about  8,000  feet, 
and  for  the  next  34  miles  the  road  is  at  or  above  that  elevation.  Begih- 
liing  at  the  Buffalo,  perhaps  one-half  of  the  country  on  the  west  slope 
of  the  mountains  is  covered  with  dense  timber,  mostly  coniferous,  the 
remaining  spaces  being  mainly  park  like  openings  along  the  courses  of 
streams,  and  covered  usually  with  an  abundance  of  nutritious  grasses. 
These  parks  are  the  fall  and  winter  feeding  grounds  of  great  numbers 
of  elk  and  deer.    There  is  every  indication  of  abundant  rainfall. 

On  the  29th,  work  on  the  south  side  of  the  Buffalo  was  begun,  and 
on  that  day  and  the  30th  the  ford  of  the  Buffalo  was  improved  and  the 
road  constructed  t,o  the  site  of  Camp  No.  3,  about  5  miles  beyond  Camp 
No.  2,  involving  the  building  of  five  bridges,  a  large  amount  of  timber 
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cleariDg,  and  considerable  grading.    Camp  was  moved  on  the  Slst  and 
Camp  No.  3  established. 

From  this  camp  the  road  was  bnilt  to  the  Black  Rock  Meadows, 
aboat  6  miles.  The  first  half  of  this  distance  was  through  timber,  part 
of  which  was  the  heaviest  that  bad  yet  been  encountered.  One  bridge 
was  built.  The  amount  of  grading  required  was  comparatively  small. 
Easy  gradients  were  found.  On  September  3  camp  was  moved  to  the 
foot  of  Black  Rock  Meadows,  about  5  miles,  and  Camp  No.  4  established. 
Snow  had  fallen  during  the  night  at  the  site  of  this  camp,  but  had  dis- 
appeared before  the  arrival  of  the  party.  Some  still  remained  on  the 
higher  slopes. 

In  the  Black  Rock  Meadows  much  heavy  grading  had  to  be  done,  the 
low  ground  being  too  sott  to  be  used.  Six  bridges  were  built.  It  was 
thought  best  before  moving  camp  again  to  carry  the  work,  if  possible, 
as  far  as  the  foot  of  the  steep,  final  slope  leading  to  To-Gwo-Tee  or 
Two-Gwo-Tee  Pass  [the  former  is  the  spelling  adopted  by  its  discoverer 
in  1873,  Lieut.  Col.  (then  Captain)  W.  A.  Jones,  Corps  of  Engineers]. 
For  about  3  miles  above  the  head  of  the  meadows  the  trail  follows, 
more  or  less  closely,  the  right  bank  of  the  Black  Rock  Creek.  The  hDe 
is  crossed  at  frequent  intervals  by  spurs  of  broken  rock,  projecting  firom 
the  mountains,  which  are  here  close  to  the  line.  Between  these  spurs 
torrents  have  worn  deep  ravines  with  very  steep  sides.  The  construc- 
tion of  a  passable  road  through  this  section  would  have  been  extremely 
slow  (probably  requiring  several  weeks)  and  difiicult,  and  its  subsequent 
maintenance  very  expensive;  but  it  was  believed,  from  the  data  at  hand, 
that  no  better  line  existed.  The  fortunate  intervention  of  a  Sunday 
and  a  holiday  (Labor  Day)  permitted  a  thorough  exploration  of  the 
whole  region  and  it  was  found  that  an  excellent  line,  which  had  been 
hidden  by  about  half  a  mile  of  heavy  timber,  existed  on  the  high  ground 
south  of  the  creek.  Less  than  one  day's  work  with  a  portion  of  the 
party  was  required  to  build  the  road  on  the  new  line.  It  would  seem 
proper  to  acknowledge  here  the  very  valuable  assistance  rendered  in 
all  of  these  reconnaissances  by  the  overseer,  Mr.  Walker,  who  was  almost 
tireless  and  showed  remarkable  skill  and  judgment  in  the  discovery  and 
exploration  of  possible  routes.  His  energy  and  ability  were  no  less 
.  marked  in  the  superintendence  of  work;  and  he  deserves  a  large  part 
of  the  credit  for  the  completion  of  the  road  within  so  short  a  time. 

On  September  9  camp  was  moved  about  7  miles  to  the  "Black 
Bowlder,"  a  gigantic  mass  of  black  volcanic  breccia  lying  near  the  foot 
of  the  main  west  slope.  Just  before  reaching  this,  creek  crossings  had 
to  be  improved  by  the  advance  working  party.  The  camp,  !No.  5,  was 
established  in  a  driving  snowstorm  (after  this  time  the  weather  was 
good  for  nearly  three  weeks).  The  above  change  in  the  line  had  neces- 
sitated a  change  in  the  route  to  be  followed  in  ascending  the  slope, 
which  was  densely  timbered  and  intersected  by  numerous  deep  canyons; 
but  a  new  and  favorable  route  had  been  found  before  moving  camp. 
From  Camp  No.  6  the  road  was  built  across  the  summit  to  the  outlet  of 
a  small  lake,  designated  on  the  map  as  Walkers  Lake.  Bight  bridges 
were  built,  much  clearing  and  grading,  in  earth  and  rock,  done,  and 
camp  moved  about  3J  miles  on  the  13th  to  the  above  outlet,  where 
Camp  No.  6  was  established.  The  work  had  now  entered  the  dense 
timber,  which,  beginning  at  the  open  country,  about  1 J  miles  wide,  at 
the  summit  of  the  pass,  extends  almost  unbroken  down  the  Wind 
River  Valley  to  the  Hunters'  Cabin,  8  miles. 

The  location  of  the  road  line,  through  this  timber  by  the  locating 
party  is  described  in  Mr.  Wood's  report.    Several  minor  changes  were 
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afterwards  made  in  this  line  in  order  to  lessen  gradiug.  In  one  case 
this  advantage  was  obtained  in  addition  to  that  of  throwing  the  Uue 
near  the  only  practicable  camp  site  (that  of  camp  No.  8)  from  which  to 
carry  on  the  heavy  clearing  and  grading  work  necessary  to  make  the 
descent  iuto  the  Wind  Kiver  bottom.  The  work  between  camps  6  and 
9  was  by  far  the  "heaviest  reqnired  on  the  road,  that  between  camps  8 
and  9  being  especially  heavy.  Beconnoitering  in  this  forest  was  also 
extremely  difficult  on  account  of  the  dense  growth,  the  large  amount 
of  fallen  timber,  and  the  freqnent  occurrence  of  deep  canyons. 

From  camp  No.  6  the  road  was  bujlt  to  the  "  Long  Meadows,'^  about 
2  miles,  involving  a  large  amount  of  clearing,  grading  in  rock  and 
earth,  and  the  construction  of  6  bridges.  Oamp  was  moved  on  the  15th 
to  the  *^Long  Meadows"  and  camp  No.  7  established.  The  work 
between  camps  7  and  8  involved  a  descent  from  the  "Long  Meadows'' 
into  the  valley  of  a  tributary  of  Wind  River,  the  crossing  of  this  and 
six  other  streams  by  bridges,  clearing  of  the  line  and  of  a  short  branch 
line  into  the  ^'  Big  Meadows,"  and  considerable  grading  in  earth.  Camp 
No.  8,  in  the  "Big  Meadows,"  3  miles  from  camp  No.  7,  was  established 
on  the  19th,  and  no  further  move  was  made  until  the  27th. 

From  this  point  to  the  top  of  Wind  River  Point,  about  1^  miles,  the 
clearing  was  the  heaviest  found  on  the  line.  Near  the  "Big  Meadows" 
many  very  large  trees  were  found.  One  spruce,  near  the  road,  a  double 
tree,  forking  about  5  feet  from  the  ground,  measured  15.2  leet  in  cir- 
cumference 2J  feet  above  the  ground.  It  was  about  126  feet  in  height. 
Many  of  the  single  trees,  pine  and  spruce,  had  a  diameter  of  over  3  feet. 
At  about  1  mile  east  of  the  "  Big  Meadows"  the  growth  becomes  smaller, 
quite  uniform  in  size,  and  very  dense,  the  average  size  being  about  9 
inches  in  diameter  and  75  feet  in  height,  the  trees  being  spaced,  over 
areas  of  considerable  size,  at  an  average  distance  apart  of  about  3  feet. 
An  immense  forest  fire  had  swept  the  eastern  part  of  this  growth, 
beginning  just  west  of  Wind  River  Point  and  extending  to  the  Hunters' 
Cabin.  The  same  fire  had  also  destroyed  much  of  the  timber  on  the 
north  slopes  below  the  Hunters'  Cabin.  Part  of  the  burnt  timber  was 
standing,  but  more  than  half  had  fallen.  The  road  having  been  cleared 
to  Wind  River  Point,  grading  on  this,  the  most  serious  obstacle  on  the 
whole  line,  was  begun.  The  point  lies  in  the  acute  angle  formed  by  the 
canyon  of  Wind  River  and  by  that  of  a  small  tributary.  Slides  bad 
occurred  on  the  sides  of  the  point  into  both  canyons,  narrowing  the 
point  at  top  and  i)reventing  much  development  of  line  on  the  descent. 
The  natural  slope,  in  the  direction  of  the  road,  was  at  the  top  about 
25  per  cent,  and  at  two  other  points  considerably  exceeded  20  per  cent. 
By  cutting  down  the  top  of  the  slope  14  feet  at  one  side  of  the  point 
and  by  heavy  sidehill  grading  at  the  two  other  sections  mentioned,  the 
maximum  gradient  was  reduced  to  20  per  cent,  the  total  leni'th  of 
which  in  the  three  sections  is  1,200  feet.  A  bridge  was  built  oybt  the 
tributary,  the  road  cleared  to  the  Hunters'  Cabin,  the  ford  of  Brooks 
Lake  Fork  improved,  and  considerable  grading  in  earth  and  rock  done 
between  the  point  and  Hunters'  Cabin.  On  the  27th  camp  was  moved 
3i  miles  to  a  point  on  the  Wind  River  a  short  distance  above  Hunters' 
Cabin. 

From  this  latter  point  the  road  was  carried  about  3^  miles  along  the 
slopes  on  the  left  of  Wind  River  Meadows,  clearing  and  grading  being 
required  on  portions  of  the  line;  it  then  turned  east  from  the  meadows 
&nd  followed  a  natural  depression,  about  1^  miles  in  length,  between 
Jwo  high  ridges,  to  the  West  Branch  of  Long  Creek.  One  bridge  was 
built 
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On  the  afkemoon  of  the  29tli  camp  was  moved  7  miles,  aud  camp 
No.  10  established  on  the  West  Branch.  Since  leaving  Fort  Yellow- 
stone, momiDg  frosts,  more  or  less  heavy,  had  been  the  role,  aud  on 
September  10  the  minimnm  temperatare  bad  been  aboat  zero  Fahren- 
heit. From  that  time  nntil  the  28th,  while  the  morning  frosts  had 
nsually  been  quite  heavy,  the  days  had  been  clear  and  warm.  Cold 
weather,  with  heavy  winds  aud  suow,  set  in  on  the  28th,  and  from  that 
time  to  the  close  of  the  work  the  weather  was  cold  aud  wintry. 

Ou  arriving  at  camp  No.  10  the  trail  down  Long  Greek  was  at  once 
examiued.  It  was  evident  that  &good  and  permanent  road  could  not 
be  built  on  this  line  without  great  expense.  By  night,iiowever,  enough 
had  been  learned  about  the  country  to  indicate  that  a  practicable  line 
could  be  found  to  the  De  Noir  Valley.  A  reconnaissance  made  early  on 
the  following  morning  showed  that  the  two  intervening  divides  could 
be  crossed  with  easy  gradients  through  a  network  of  ravines  and  swales. 
A  great  many  bowlders  of  all  sizes  covered  the  divides,  one  of  the 
ravines  being  for  a  short  distance  almost  filled  with  them.  During  the 
reconnaissance  a  bridge  was  built  across  the  West  Branch  and  ap- 
proa(*hes  to  it  graded.  Work  was  then  begun  on  the  new  line  aud  pushed 
rapidly.  On  the  evening  of  the  30th  a  heavy  snowstorm  began,  which 
continued  through  the  following  day.  From  the  30th  to  the  evening 
of  October  6,  when  the  party  on  their  return  reached  the  lower  and 
much  warmer  Buffalo  Fork  Valley,  all  work  and  moving  of  camp  was 
done  with  snow  on  the  ground  and  during  a  large  part  of  the  time  in 
the  midst  of  snowstorms.  On  October  1  a  party  of  6  men  and  2  horses, 
with  iseven  days'  provisions,  was  sent  back  to  widen  the  timber  cutting 
on  the  east  slope  of  the  mountains  where  necessary  and  to  build  a  few 
bridges  which  had  been  omitted  during  the  advance.  On  the  3d  a 
practicable  road  had  been  built  to  the  De  Noir  Valley,  where  it  joined 
two  fairly  good  existing  roads  on  opposite  sides  of  the  De  Noir  Biver, 
leading,  respectively,  to  Clark's  ranch  aud  to  the  Fort  Washakie  road 
below  Clark's. 

A  terrific  snowstorm,  with  a  driving  wind,  prevailed  on  the  3d,  the 
depth  of  snow  on  the  ground  in  the  afternoon  being  about  6  inches. 
This  interfered  greatly  with  finding  and  removing  the  smaller  bowlders 
on  the  line  of  the  road;  and  it  is  probable  that  many  of  these,  where 
the  road  crosses  diagonally  the  divide  between  the  East  Branch  of 
Long  Creek  and  therDe  Noir,  were  not  removed.  On  the  morning  of 
the  4th  the  grades  leading  from  the  valley  of  the  West  Branch  of  Long 
Creek  to  the  divide  between  the  two  branches  were  improved;  and  at 
1  p.  m.  the  return  journey  to  Fort  Yellowstone  was  begun. 

About  6J  miles  were  covered  during  the  afternoon,  camp  being  made 
near  the  Hunters'  Cabin.  On  the  6th  the  steep  east  slope  of  the 
moun|»ins  was  climbed,  the  day's  march  being  about  8J  miles,  and 
camp  made  close  to  the  summit  in  snow  averaging  about  9  inches  in 
depth.  An  advance  party,  composed  of  all  available  men,  was  employed 
during  this  march  in  removing,  mostly  by  blasting,  the  worst  stumps 
that  had  been  left  in  this  part  of  the  road.  All  stumps  in  the  road 
had,  it  should  be  said,  been  cut  down  close  to  the  ground,  and  the  work 
of  this  day  was  confined  to  the  removal  of  stumps  left  in  or  close  to 
the  wheel  ruts.  On  the  6th  the  summit  was  crossed.  In  this  oi)en 
country  the  snow  had  drifted  badly,  some  of  the  drifts  on  the  road 
being  about  2J  feet  deep  and  of  considerable  length.  After  passing 
the  head  of  Black  Rock  Meadows  the  snow  gradually  diminished  in 
depth,  and  at  the  Buffalo  ford,  where  camp  was  made  for  the  ni/rh<Jj 
alter  a  march  of  19  miles,  had  entirely  disappeared.    At  3  p.  ul  of  this 
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day  the  party  of  six  that  had  been  sent  back  October  1  had  practically 
completed  their  work  near  the  summit  and  started  west  in  a  heavy 
snowstorm  to  overtake  the  main  party,  which  they  joined  on  the  even- 
ing of  the  7th.  Gamp  was  moved  about  16  miles  on  the  7th  to  a  point 
about  2  miles  below  the  mouth  of  the  Buffalo.  The  grading  crew 
stopped  on  this  day's  march  to  change  the  line  of  the  road  just  below 
Joe  Smith's,  carrying  it  along  the  slope  around  a  marsh  or  soft  meadow, 
instead  of  through  the  marsh,  as  formerly.  They  reached  camp  in  the 
evening. 

On  the  morning  of  the  8th  a  considerable  number  of  the  laborers  and 
teamsters  were  discharged  and  the  march  resumed.  The  survey  party 
completed  on  this  day  the  survey  of  the  road  as  built.  Considering 
the  time  allotted,  a  large  amount  of  survey  work  had  been  accomplished 
by  this  party  under  the  direction  of  Assistant  Engineer  Wood. 

Fort  Yellowstone  was  reached  on  the  afternoon  of  the  13th,  and  the 
office  reopened  for  the  settlement  of  accounts.  The  return  journey 
through  the  park  had  been  difficult  on  account  of  the  condition  of  the 
roads,  which  were  covered  with  snow  on  the  three  divides  crossed  and 
were  very  muddy  on  the  lower  ground. 

The  Fort  Yellowstone  office  was  closed  on  the  2l8t,  since  which  time 
the  platting  of  survey  notes,  computations  of  work  done,  and  prepara- 
tion of  reports  have  been  carried  on  at  the  Sioux  City  office. 

The  following  statement  shows  the  cost  of  different  clnsses  of  work, 
tUe  character  of  the  work  being  described  in  Mr.  Wood's  report: 

Cost  of  work. 


Classification. 


Cost  per 
item. 


Total  cost. 


Gndfng,  including  removal  of  bowlders,  5,816  cubic  yards 
Cletring  and  partud  gmbbing,  37.65  acres 


Building  44  bridges  

Kock  grading  (ledge),  40  cable  yards 

Administration , 

Engineering,  Inclnding  location,  survey  after  completion,  mapping,  and  reports 
Tools  and  mess  on  tflt 


$0.7762 
4S.33 
14.90 
a.  53 


$4. 514. 53 

1,819.75 

655.82 

141.21 

816.64 

1, 564. 05 

a  488. 00 


ToUl. 


10.000.00 


ftlnolndea  $109.26  expended  by  Qnartennastet's  Department  prior  to  Jnly  21, 1808. 
OHABAOTEB  OP  BOAD  BUILT. 

The  length  of  the  road  as  bnilt,  from  the  mouth  of  the  Buffalo  Fork 
to  the  junction  with  the  roads  in  the  De  Noir  Valley,  is  63.8  miles;  or 
57.1  miles  from  the  mouth  of  the  Buffalo  to  Clark's  ranch.  Lieutenant 
Hickok,  Ninth  Cavalry,  in  his  report  of  August  7;  1897,  on  the  best 
rente  for  a  road  from  Fort  Washakie  to  the  mouth  of  Buffalo  Fork  says  : 

The  roads  of  thie  section  are  undefined  and  nnimproved,  other  than  the  removal  of 
the  great  obstmctions,  and  it  is  recommended  that  the  aboTe-outlined  road  be  of  the 
same  general  character. 

While  this  description  would  probably  apply  to  the  existing  roads 
(there  are  two  lines  followed,  depending  on  the  season)  in  the  open  and 
comparatively  level  country  between  Fort  Washakie  and  Clark's  and 
perhaps  to  any  road  that  is  likely  to  be  built  between  these  points,  it 
^ould  scarcely  apply  to  the  road  just  built  across  the  mountains. 

In  the  total  length  of  53.8  miles  built  there  are  8§  miles  of  grading, 
14.1  miles  of  clearing,  and  44  bridges.  Many  of  the  latter  are  locat^ 
ia  an  open  country,  and  help  to  define  the  road.    At  a  few  points, 
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however,  and  for  comparatively  short  distances,  the  road  is  unde- 
fined, except  by  the  tracks  made  by  our  wagons  and  by  the  stakes 
driven  by  the  survey  party.  Drainage  of  the  road  was  not  attempted 
except  in  a  few  bad  places.  As  to  gradients,  the  purpose  of  the  road, 
viz,  to  make  a  practicable  crossing  of  the  mountains  for  troops  and 
their  supplies  in  heavy  wagon  loads,  the  latter  being  the  essential 
matter,  was  constantly  kept  in  mind,  and  advantage  taken  of  all 
opportunities  to  lessen  grades  without  too  great  cost.  Considering 
both  length  and  steepness,  the  Wind  Eiver  Point  is  much  the  worst 
grade  on  the  road,  the  maximum  gradient  here,  as  above  stated,  being 
20  per  cent.  On  our  return,  with  several  inches  of  melting  snow  on 
the  ground,  a  heavy  freight  wagon,  with  a  load  estimated  at  2,CA\0 
pounds,  was  pulled  by  its  4  horse  team  to  the  top  of  this  grade  with- 
out greater  difficulty  than  the  necessity  of  resting  the  horses  a  few 
minutes  at  the  summit  of  each  of  the  three  sections  of  the  grade. 

I  am  informed  by  the  acting  superintendent  of  the  Yellowstone 
Park  that  on  the  main  system  of  roads  in  the  park,  on  which  large 
sums  have  been  expended,  there  are,  in  the  first  4  miles  south  of  Fort 
Yellowstone,  two  grades  each  of  23  per  cent,  and  some  of  the  gradi- 
ents adopted  for  streets  in  this  and  other  cities  do  not  fall  far  short  of 
20  per  cent.  Many  of  the  grades  on  the  road  might,  however,  be 
improved,  should  funds  be  available  and  travel  over  the  road  show  the 
necessity  therefor;  and,  in  many  places,  grading  wouhl  be  advanta- 
geous, where,  on  account  of  the  smallness  of  the  appropriation,  no 
work  was  done.  The  bridges  built,  as  described  in  Mr.  Wood's  report, 
are  substantial,  and  should  remain  in  good  condition  for  several  years. 

A  few  other  small  bridges  would  improve  the  road,  and  a  bridge  over 
the  Buffalo  would  prevent  this  river  becoming  an  impassable  obstacle 
in  time  of  flood.  It  is  stated  that  this  river  often  reaches  its  highest 
stage  in  the  early  part  of  July^  and  that  its  floods  are  not  of  long 
duration. 

To-Gwo  Tee  Pass,  so  far  as  I  can  learn,  can  be  crossed  about  July  1. 
A  bridge  over  the  Buffalo  would  probably,  therefore,  prolong  by  a  few 
weeks  the  season  during  which  the  road,  as  a  through  route,  can  be 
used.  The  width  of  clearing  in  timber  should  be  increased,  both  to 
admit  more  sunlight  and  thereby  keep  the  road  drier  and  to  lessen  the 
danger  of  the  rojwi  being  obstructed  by  falling  trees. 

The  road  is  now,  however,  believed  to  be,  with  the  exception  of  the 
Yellowstone  Park  roads,  the  best  mountain  road  in  that  part  of  the 
country.  By  it  the  distance  between  Fort  Washakip  and  the  northern 
part  of  Jacksons  Hole,  and  between  Fort  Washakie  and  the  Yellowstone 
Park,  is  from  60  to  60  miles  shorter  than  by  the  only  other  existing 
road — that  over  Union  Pass — which  latter  road  is  said  to  be  practically 
impassable  for  even  moderate  loads.  The  road  as  built  is  also  better 
than  that  on  the  east  side  of  Jacksons  Lake,  and  is  believed  to  be  better 
than  the  Fort  Washakie  road  just  below  Clark's. 

OHABAOTEB  OP  COUNTRY  TRAVERSED. 

A  few  statements  on  this  subject  have  been  made  under  "Narrative 
of  the  work."  Some  information  in  regard  to  it  is  also  given  in  the 
appended  reports  of  Lieutenants  Perry  and  Ryan  and  of  Assistant 
Wood.  A  bird's  eye  view  of  tUfe  region  about  the  Buffalo  Fork  and 
Black  Rock  Creek,  looking  toward  To  Gwo  Tee  Pass,  copied  from  Plate 
XLIII,  Annual  Report  of  the  United  States  Geological  and  Geograph- 
ical Survey  of  the  Territories,  1877,  accompanies  this  report.    Mr.  H.  B. 
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"Wadsworth,  of  Lander,  Wyo.,  with  a  hunting  party,  passed  over  the 
new  road  shortly  before  its  completion,  coming  from  the  Yellowstone 
Park.  Throngh  bis  kindness  1  have  been  furnished  with  copies  of 
kodak  views  taken  by  him  at  points  along  the  line  of  the  road  and  of 
the  road  leading  from  Olarks  to  Fort  Washakie.  While  these  views 
were  not  taken  to  illustrate  the  road  work  and  do  not  show  the  difficult 
parts  of  the  work,  they  nevertheless  give  a  very  good  idea  of  the  charac- 
ter of  the  country  both  west  and  southeast  of  Clarks.  For  this  reason 
they  are  submitted  herewith.  Kos.  1  to  6  are  views  taken  along  the 
military  road,  while  Nos.  7  to  10  indicate  the  character  of  the  country 
and  of  the  present  road  below  Clarks. 

The  elevated  valley  known  as  Jacksons  Hole  (elevation  of  Jacksons 
liake,  between  6,800  and  6,900  feet)  is  bounded  on  the  west  by  the  Teton 
Mountains,  whose  eastern  scarp,  rising  abruptly  from  the  lake  and 
reflected  in  its  waters,  presents  probably  the  grandest  mountain  view 
to  be  found  in  the  United  States.  On  the  east  the  valley  is  bounded 
by  the  main  divide  of  the  Bocky  Mountains,  which  in  a  sinuous  line 
follows  one  of  the  western  ranges  of  the  Shoshone  or  Absaroka  Moun- 
tainSy  and  the  Wind  Biver  Mountains,  tbe  average  distance  from  the 
Teton  Mountains  to  tbe  main  divide  being  about  40  miles.  On  the  south 
the  valley  is  closed  by  a  spur  of  the  Wind  River  Mountains,  while  on 
the  north  no  marked  natural  boundary  exists  between  the  valley  and 
the  Yellowstone  Park,  even  the  main  liontinental  divide  being  here  but 
little  raised  above  tbe  general  level.  The  eastern  portion  of  the  valley 
is  a  high  and  rolling  country,  intersected  by  mountain  spurs  and 
watered  by  numerous  streams,  which  in  their  upper  courses  have  cut 
deep  canyons. 

The  whole  region,  in  common  with  the  Yellowstone  Park,  is  remark- 
able for  its  heavy  annual  rainfall,  a  quite  exceptional  feature  in  the  arid 
portion  of  the  United  States.  The  cause  of  this  heavy  precipitation 
has  been  stated  as  follows: 

The  principal  soathwest  air  current,  moving  over  a  ]ow  portion  of  the  mountain 
mass  of  the  Pacific  Coast,  reaches  the  Tetons  and  Sierra  Shoshone  range  without 
being  deprived  of  much  of  its  vapor.  It  is  not  only  checked  in  its  course  by  this 
high  oooi  wall,  but  the  tremendous  acicular  ridge  of  the  Tetons  stands  in  snch  a 
position  as  to  produce  a  strong  eddy  about  the  headwaters  of  the  Snake  and  over 
tbe  [Yellowstone]  lake  basin.  (Reconnoissance  in  Northwestern  V^yoming,  1873. 
Jones.) 

As  a  result  of  the  heavy  precipitation,  most  of  the  region  is  densely 
timbered,  and  streams  and  lakes  are  abundant.  In  winter  the  country 
is  covered  with  a  tremendous  depth  of  snow,  communication  in  the 
valley  being  impossible  only  by  the  use  of  snowshoes,  and  tbe  mountain 
passes  remain  closed  by  snow  until  about  July  1.  This  part  of  the 
Kockies  has  been  called  the  "Crown  of  the  continent,''  on  account  of 
the  number  of  great  rivers  which  here  take  their  rise.  Reclus,  in  The 
Earth  and  its  Inhabitants,  says: 

Union  Peak  [27  miles  southeast  of  To-Gwo-Tee  Pass]  •  •  •  must  be  regarded 
as  tbe  chief  central  point  of  the  United  States  for  tbe  dispersion  of  its  rnnning 
waters  to  the  surrounding  marine  basins;  here  is  the  true  continental  divide. 

Within  25  miles  of  the  ToGwo-Tee  Pass  lie  the  sources  of  the  Yel- 
lowstone, Snake,  Wind,  and  Green  (main  head  stream  of  the  Colorado) 
rivers.  The  Shoshone  Mountains,  crossed  at  their  southwestern  angle 
by  the  military  road,  are  thus  described  by  Oaptain  Jones: 

The  Sierra  Shoshone  range  is  probably  the  most  remarkable  one  in  the  ^eat  Rooky 
Mountain  chain.  The  original  ran^e,  if  there  ever  was  one,  and  of  this  there  are 
many  indications,  lies  bnried  beneath  an  outpouring  of  material  from  the  fluid  inte- 
rior of  the  earth,  which  it  is  safe  to  estimate  as  being  now  from  4,000  to  5,000  fmi 
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thick.  •  *  •  The  peaks  are  all  over  10,000  feet,  and  many  reach  an  elevation  of 
over  12,000  feet,  and  are  composed  entirely,  bo  far  as  our  observation  went,  of  this 
material  (except  the  Washakie  Needles,  which  is  granite).  It  will  bo  more  appro- 
priate to  speak  of  it  as  a  monutain  mass,  which  extends  from  latitude  43^  lO'in  » 
northerly  direction  to  45°  10',  with  a  general  width  of  over  60  miles  in  peaks  that 
will  certainly  average  over  10,000  feet  in  elevation.     •     *     ♦ 

This  mountain  mass  has  been  eroded  to  a  remarkable  extent  and  the  streams  have 
cnt  their  channels  into  it  accordingly  in  the  most  irregular  manner.  *  ^  •  Their 
valleys  are  simply  huge  canyons,  except  the  nsual  park-like  opening  near  their 
sonrcee. 

The  monntaii^  slopes  are  covered  with  forests  of  coniferous  trees  wherever  it  is 
possible  for  trees  to  grow,  and  streams  are  very  nnmerous.  Perhaps  more  water  is 
shed  from  this  mass  of  mountains  than  from  any  of  equal  size  in  the  Kooky  Mountain 
chain. 

There  are  no  roads  across  the  Sierra  Shoshone  range,  and  this  expedition  is  the 
first  that  ever  crossed  it,  a  feat  that  had  been  previously  considered  very  diffloalt^ 
if  not  impossible.    (Keconnoissance  in  Northwestern  Wyoming,  1873.) 

The  following  description  of  To-Gwo-Tee  Pass  and  the  characteristics 
of  the  Shoshone  Mountains  is  taken  from  the  Annual  Eeport  of  the 
United  States  Geological  and  Geographical  Survey  of  the  Territories 
for  1877: 

The  approaches  to  the  summit  of  To-Gwo-Tee  Pass  are  easy,  and  the  spot  itself  is 
one  of  the  m<»8t  iuteresting,  both  for  its  geologic  as  also  its  picturesque  surround- 
ings. It  is  tilled  with*open,  grassy  undulations,  whose  hollows  hold  pretty  lakelen, 
the  declivities  dotted  with  beautiful  groves  of  pine  and  spmce,  and  threaded  by 
tiny  rivulets  bordered  by  charming  little  intervales,  and  miniature  terraces  bright 
with  niany-bued  dowers  and  the  white  blossoms  of  a  delicate  clover.  Densely 
wooded  taIu8eM  sweep  up  into  the  mountain  heights  on  either  hand,  whose  lofty, 
precipitous  walls  form  a  majestic  gateway  to  the  pass  across  the  great  watershed. 

The  mouiitaiu  on  the  south  side  of  the  pass  atforded  a  good  opportunity  to  gain* 
general  kuowIed<;e  of  the  character  of  the  vast  sedimented  volcanic  accumnlations 
out  of  which  these  mountains  have  been  sculptured.  The  summit  of  this  peak  rises 
1,000  feet  above  the  pass,  and  on  all  sides  its  slopes  are  steep,  ou  the  east  precipitoos. 
The  above-mentioned  somber  volcanic  breccia  enters  largely  into  the  ^ruiationof 
the  basis  of  the  mouiitaiu,  reaching  more  than  halfway  to  the  summit.  Then  suc- 
ceeds several  hundred  feet  thickness  of  partially  exposed  breccias,  the  steep  slope 
covered  with  ddbris  up  to  the  shoulder,  from  which  rises  the  hu^e  angular  block 
that  crowns  the  summit  of  the  mountain.  The  basis  of  this  block  is  formed  of  drab 
breccia  and  incoherent  or  partially  consolidated  volcanic  sands.  A  thickness  of  20 
feet  of  conglomerate  forms  the  plinth. 

*  *  *  The  uppermost  deposit  shows  a  thickness  of  above  50  feet  of  a  brecciated 
mass,  consisting  of  an>;ular  fragments  of  various  kinds  of  volcanic  rocks  held  in  a 
fine,  soft,  drab-gray  paste.  These  masses,  by  weather  action,  are  wrought  into  many 
curious  slmpes,  rent  and  fissured  and  pinnacled,  with  cornices  and  ashy  sandy  talnses, 
which  give  to  the  mural  exposures,  seen  at  a  distance,  the  somber  and  light-^ay 
banded  appearance  which  render  their  recognition  so  certain  wherever  they  appear. 

Notwithstanding  the  smoky  state  of  the  atpiosphere  the  view  from  this  high  sta- 
tion was  of  uu usual  interest.  The  opposite  side  of  the  pass  is  walled  by  far  grander 
escarpments  of  the  fragmental  volcanics  which  have  intimate  connection  with  a 
mountain  ridge  extending  many  miles  to  the  eastward,  where  it  merges  into  that 
portion  of  this  great  volcanic  highland  belt  to  which  Captain  Jones  applied  the 
name  Sierra  Shoshone.  This  east- west  ridge,  itself  of  titanic  proportions,  forms  the 
water  divide  between  the  sources  of  Buffalo  Fork  and  the  northern  affluents  of  Wind 
River,  and  throughout  it  presents  the  same  stupendous  mountain  wall.  The  main 
Wind  River  heads  in  the  angle  formed  by  this  ridge  and  the  northern  extension  of 
the  Wind  River  range  on  its  southwest.  The  latter  ridge  is  capped  for  a  few  miles 
by  the  volcanic  breccias.     *     *     • 

This  whole  region  is  one  of  most  forbidding  grandeur.  The  volcanic  crests  all 
rise  above  timber  line,  while  their  precipitous  sides  show  the  dull  banded  volcanic 
ledges  almost  destitute  of  vegetation.  But  the  taluses  are  generally  heavily  wooded, 
and  at  the  time  of  our  visit  immense  columns  of  smoke  from  forest  conflagrations 
rose  high  in  the  air,  in  places  blotting  out  the  view  of  distant  mountains. 

A  good  idea  of  the  structure  of  the  Shoshone  Mountains  is  given  in 
photograph  No.  4,  which  shows  a  portion  of  the  spur  that  divides  the 
valleys  of  Wind  Elver  and  the  west  branch  of  Long  Creek.  A  finer 
view  of  these  mountains  is  to  be  had  from  points  on  the  military  road 
where  it  crosses  the  divides  between  the  west  branch  of  Long  Greek 
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and  the  De  Noir.  On  the  east  slope  from  To-Gwo-Tee  Pass  heavy  tim- 
l>er  and  abundant  vegetation  are  foand  as  far  down  as  the  Banters' 
Cabin;  and  the  east  slopes  of  the  Wind  E^iver  Mountains,  as  far  as 
they  could  be  seen  from  the  road,  are  densely  wooded.  Proceeding 
down  the  valley  from  the  Hunters'  Cabin,  the  slopes  on  the  left  of 
'Wind  Eiver  show  a  rapidly  dimishing  amount  of  rainfall,  and  at 
Clark's  the  "arid"  or  ''semiarid"  region,  extending  to  the  Missouri 
River  and  beyond,  has  about  been  reached.  Photographs  Nos.  7  to  10 
show  that  the  road  between  Clark's  and  Fort  Washakie  lies  in  such  a 
region. 

VALUE  OF  THE  BOAD  AS  PART  OP  A  THROUGH  ROUTE. 

Previous  to  the  construction  of  this  road  the  Yellowstone  Park  could 
not  be  reached  from  the  southeast  except  by  the  circuitous  and  difficidt 
road  through  Union  Pass.  In  1881  Governor  John  W.  Hoyt,  of  Wy- 
oming, made  an  extended  reconnaissance  to  discover  a  practicable 
wagon  route  to  the  Yellowstone  Park  from  the  southeast.  He  exam- 
ined two  routes,  viz,  via  the  Wind  River,  To-Gwo-Tee  Pass,  and  Two- 
Ocean  Pass,  and  thence  down  the  Upper  Yellowstone;  and  via  the  Stink- 
ing Water  Valley  to  Yellowstone  Lake,  these  two  being  the  routes  dis- 
covered by  Captain  Jones  in  1873.  He  also  endeavored  to  find  a 
practicable  crossing  of  the  Shoshone  Mountains  at  the  head  of  several 
tributaries  of  the  north  fork  of  Wind  Eiver,  but  none  was  discovered* 
His  comparison  of  the  merits  of  the  two  routes  is  as  follows: 

The  ronte  up  the  Wind  River  and  across  the  divide  by  the  To-Gwo-Tee  and  Two- 
Ocean  passes  to  the  head  of  the  Yellowstone  Lake  is  remarkable  not  only  for  its  inter- 
esting— ofttimes  captivating — scenery,  bat  also  for  baviiig  an  abundance  of  grass, 
timber,  and  pure  water  all  the  way,  as  well  as  much  wild  game  and  mountain  trout. 
And  what  is  yet  more  important,  it  is  characterized  b^  a  very  easy  grade  both  ascend- 
ing and  descending  the  mountains.  As  compared  with  the  Stinking  Water  route,  it 
has  the  disadvantage  of  requiring  the  building  of  more  new  road  inside  the  park  as  a 
means  of  connecting  it  with  the  roads  and  trails  already  made.  Moreover,  as  this 
ronte,  after  it  leaves  the  Indian  reservation,  lies  tbrough  a  section  wbose  altitude 
will  forbid  its  improvement  for  agricultural  purposes,  or  even  for  grazing  purposes 
the  year  around,  the  building  of  the  proposed  road  on  that  line  would  not,  to  the 
same  extent,  aid  the  industrial  development  of  the  country. 

The  route  by  which  we  returned  has  the  advantage  of  running  through  a  section 
already  Ailing  ap  with  ranches  for  nearly  a  hundred  miles,  and  has  for  more  than 
that  distance  a  wagon  trail  which  with  small  outlay  could  be  made  a  good  road.  It 
also  has  the  advantage  of  leading  almost  at  once,  after  err  ssing  the  divide,  to  the 
foot  of  YeUowstone  Lake,  where  the  most  important  improvements  are  likely  to  be 
placed.    Nor  is  it  wanting,  along  the  Stinking  Water,  in  fine  scenery,  timber,  or 

food  water,  for  the  mountains  are  covered  with  forests,  and  the  river,  so  outraged 
y  its  name,  is  a  pure  and  beautiful  stream  as  far  down  as  we  saw  it,  having  its 
sources  among  the  loftiest  of  the  Sierras  and  being  well  supplied  with  trout.  It 
has  the  disadvantage  of  partly  lying  through  a  section  (between  the  Wind  River 
and  the  Ishawooa)  not  well  supplied  with  water  at  ail  points  in  the  dry  season,  of 
requiring  many  more  bridges  than  the  Wind  River  route,  besides  a  considerable 
amount  of  rock  in  the  canyon,  and,  finally,  of  having  a  much  less  easy  grade  at  and 
near  the  summit  of  the  divide.  (Messages  and  Documents,  Interior  Department, 
1881-S2.) 

The  disadvantage  that  the  route  via  ToGwo Tee  Pass  and  Two- 
Ocean  Pass  would  require  the  building  of  more  new  road  inside  the 
park  to  connect  with  existing  roads  does  not  apply  to  the  route  via 
ToGwo-Tee  Pass  and  Jacksons  Lake.  In  fact,  as  a  road  has  already 
been  built  by  the  Government  from  the  Yellowstone  Lake  to  the  south 
boundary  of  the  Yellowstone  Park  Timlier  Land  Reserve  (designated  on 
map  accompanying  Mr.  Wood's  report  as  Yellowstone  Park  Forest  lies- 
ervation),  no  new  road  inside  the  park  or  timber-land  reserve  would 
need  to  be  built.    Governor  Hoyt,  in  his  above-quoted  report^  argues 
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that  as  the  Yellowstone  Park  lies  principally  in  Wyoming  the  people 
of  that  State  should  naturally  be  most  interested  in  it,  and  that  a  rea- 
sonably direct  and  good  road  by  which  they  may  reach  it  ought  to  be 
provided.  This  argument  would  appear  to  be  a  sound  one.  The  above 
requiremeiit  as  to  directness  is  certainly  ftilfllled  by  the  military  road. 
Other  military  advantages  of  the  road  besides  the  one  spoken  of  in 
the  early  part  of  this  report  are  the  connecting  of  Forts  Washakie  and 
Yellowstone  and  of  the  Northern  Pacific  and  Utiion  Pacific  railroads 
by  a  direct  and  fairly  good  road. 

FURTHER  REQUIREMENTS. 

By  Presidential  proclamation  dated  February  22,  1897,  a  large  area 
adjoinrng  and  to  the  south  of  the  Yellowstone  Park  Timber  LaudReserve 
was  set  apart  as  a  forest  reservation  (designated  in  the  proclamation  as 
"Teton  Forest  Reserve ")  and  withdrawn  from  future  settlement.  The 
law  uu<ler  which  the  proclamation  was  issued  provides  means  by  which 
present  settlers  may,  if  they  desire,  be  given  land  elsewhere  in  heu  of 
that  held  by  them  within  a  forest  reserve.  Of  the  53.8  miles  of  the 
military  road  3\^  miles  lies  within  the  Teton  Forest  Eeserve.  There 
being  very  few  settlers  at  present  in  the  upper  part  of  Jacksons  Hole 
(and  future  settlement  prohibited),  and  only  one  ranch  on  the  mihtary 
roful  east  of  the  forest  reserve,  it  is  evident  that  this  road,  which,  as  in 
the  case  of  every  other  road,  will  require  repairs  from  time  to  time,  at 
least  annually,  to  keep  it  in  good  condition,  will  have  to  be  maintained 
by  the  Government.  Portions  of  the  road,  moreover,  are  liable  daring 
the  winter  to  be  completely  obstructed  by  falling  timber.  This  should 
be  removed  each  summer  as  soon  as  the  pass  is  open.  In  view  of  the 
distance  of  the  road  from  railroads  and  sources  of  supply  and  labor,  I 
should  estimate  the  annual  cost  of  maintenance  at  $1,000. 

Considering  the  whole  route  from  Fort  Washakie  to  the  Yellowstone 
Park  Timber  Reserve,  about  151  miles,  it  is  seen  by  the  map  that  about 
54  miles  of  this  distance  falls  within  the  Wind  River  Indian  Reserva- 
tion, about  58J  miles  within  the  Teton  Forest  Reserve,  and  only  about 
38J  miles  on  land  not  within  Government  reservations.  This  latter 
section  is  very  sparsely  settled,  and  is  completely  surrounded  by  high 
mountains  and  the  two  reservations  mentioned,  for  which  reason  it  is 
not  likely  to  become  thickly  settled  in  the  near  future.  If,  therefore,  a 
good  road  between  Fort  Washakie  and  the  Yellowstone  Park  is  needed 
it  will  have  to  be  built  (or  existing  roads  improved)  and  maintained  by 
the  Government  throughout  its  whole  extent.  While  I  had  no  oppor- 
tunity to  examine  the  line  between  Clarks  and  Fort  Washakie,  and 
only  hurriedly  passed  over  the  line  of  the  road  between  the  mouth  of 
the  Bufl'alo  and  the  Timber  Reserve,  the  location  of  \vhich  line  can 
undoubtedly  be  improved,  I  believe  that  the  further  expenditure  of 
$50,000  would  result  in  a  through  road,  as  above,  which  would  satisfy 
all  present  requirements.  Roughly  and  from  insiifiicient  data  1  would 
divide  this  expenditure  as  follows: 

Between  Fort  Washakie  and  Clark's $25,000 

Improving  raiHtary  road  built  1898 15,U00 

Between  month  of  Buffalo  and  Timber  Reserve 10,000 

Total 50,000 

The  improvement  of  the  military  road  would  consist  in  constructing 
a  bridge  over  the  Buffalo  Fork  and  several  smaller  bridges,  in  improv- 
ing present  grades  and  grading  at  other  points,  in  widening  and 
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Btraightening  the  timber  catting,  in  draining  portions  of  tlie  road,  and 
in  marking  distances,  camping  grounds,  etc.    Tbe  annual  cost  of  main- 
tenance of  the  through  route  I  would  estimate  at  $4,000. 
Very  respectfully,  your  obedient  servant, 

J.  0.  Sanpobd, 
Captain^  Oorjfs  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  S.  A. 


Appendix  A^ 


BBPOBT  OF  LXBUTS.  ALEX.  W.  PERKY  AND  J.  A.  BTAN,  NINTH  CAVALRY. 

Headquarters  Department  op  the  Platte, 
Camp  on  Buffalo  Fork  of  Snake  Miver,  Wjfoming,  September  5, 1897, 

Sir:  In  accordanoe  with  letter  of  inBtrnotions  from  the  department  commander, 
dated  Fort  Washakie,  Wyo.,  August  12, 1897,  the  folio  winirreport  of  the  best  prac- 
ticable route  for  a  wagon  road  over  the  Booky  Mountain  Divide,  near  the  head  of 
Wind  River,  is  hereby  submitted : 

Upon  examination  there  were  found  near  the  head  of  Wind  River  three  trails  pass- 
ing over  the  divide— Union  Trail,  Sheridans  Trail,  and  To-Gwo-Tee  Trail.  Union 
Trail,  which  has  also  a  wagon  road,  was  examined  from  Clark's  ranch  to  the  mouth 
of  Buffalo  Fork,  a  distance  of  115  miles. 

Sheridans  Trail  was  followed  most  of  the  distance,  far  enough  for  as  much  exami- 
nation as  wns  considered  necessary. 

The  To-Gwo-Teo  Trail  was  carefully  examined  its  entire  length,  which  from  Clark's 
ranch  to  the  mouth  of  BuH'alo  Fork  is  about  60  miles. 

After  reaching  tbe  summit  of  ihe  pass  an  examination  was  also  made  of  the  route 
down  Cottonwood  Creek,  the  entire  length  of  Elkhom  Creek  was  jo^one  over,  also 
that  of  Black  Rook  Creek  and  the  Buffalo  Fork  as  far  up  as  the  junction  of  its  North 
and  South  Forks. 

Beginning  at  Clark's  ranch  on  the  Wind  River  the  route  should  follow  the  Sheri- 
dan Trail  as  far  as  Long  Creek,  which  flows  into  Wind  River  from  the  north.  Cross- 
ing Long  Creek  it  should  be  ascended  almost  to  the  timber  line;  tbence  due  west  to 
the  Hunters'  Cabin  near  Wind  River  and  close  to  the  To-Gy?^o-Tee  Trail,  keepiug 
well  up  on  the  bench  to  avoid  the  coulees  near  the  river.  From  the  Hunters'  Cabin 
the  route  lies  on  the  north  side  of  the  Wind  River,  which  for  5  miles  abounds  in 
standing  and  fallen  timber.  There  are  some  ravines  which  may  be  avoided  by  going 
farther  to  the  north  of  the  stream. 

After  passing  through  this  timber  the  summit  of  the  pass  is  reached  by  gentle 
slopes,  tne  route  being  free  from  timber.  From  the  summit,  To-Gwo-Tee  Trail  down 
Black  Rook  Creek  should  be  followed  for  a  distance  of  about  10  miles,  which,  would 
place  the  route  through  a  succession  of  parks  on  the  high  land  to  the  north  of  this 
oreek.  At  this  point  on  the  trail  there  is  a  long  swale  stretching  in  a  northwesterly 
direction  toward  Buff*alo  Fork  and  reaching  it  a  little  to  the  west  of  the  month  of 
Lava  Creek;  the  route  should  leave  the  trail  and  pass  down  this  incline,  wliich  is 
Tery  gentle,  and  cross  Buff'alo  Fork  at  the  most  suitable  place;  thence  to  foothills  to 
the  mouth  of  that  stream,  where  the  ground  is  dr^  and  free  from  timber.  It  can  be 
extended  to  the  mouth  of  this  river  on  the  north  side  along  the  base  of  these  hills, 
thus  completing  the  route  and  making  the  entire  distance  about  65  miles,  thus  mak- 
ing a  saving  of  about  50  miles  over  any  other  wagon  trail  between  the  head  of  Wind 
River  and  the  mouth  of  Buffalo  Fork. 

The  accompanying  map  will  show  approximately  the  proposed  route. 
Very  respeotfnUy,  your  obedient  servants, 

Alkx.  W.  Perry, 
Firai  Lieutenant,  Ninth  Cavalry,  Aid. 
J.  A.  Ryan, 
Firei  Lieutenant,  Ninth  Cavalry. 

The  Adjutant-General, 

Department  of  ihe  Platte,  OmdhOf  Nt^. 
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Appendix  B. 

BBPORT  OF  MR.  W.  H.  WOOD,  A88I8TANT  KKOINBKB. 

United  States  Engineer  Office, 

Sioux  City,  Iowa,  January  SO,  1S99. 

Captain:  I  have  the  honor  to  Bnbmit  the  following  report  on  the  location  and 
snrvev  of  the  militftry  wngon  road  between  Fort  Waahakie  and  the  mouth  of  the 
Boffalo  Fork  of  8nake  River: 

I  left  Fort  YellowHtoue  on  August  15.  1898,  three  days  in  advance  of  the  main 
party,  with  a  pack  train  and  party  of  nve,  including  cook  and  packer.  I  was  to 
push  through  as  rapidly  as  possible,  marking  the  first  few  miles  of  the  road  that  was 
to'begin  at  the  month  of  the  Buffalo  Fork,  and  then  to  go  through  to  Clark's  ranch  on 
Wind  River,  making  a  rough  reconuoissance  of  the  country  to  determine  the  general 
route  of  the  road. 

I  reached  the  top  of  the  big  hill  beyond  the  Buffalo  ford,  about  20  miles  from  the 
mouth  of  Jinffalo,  on  August  23.  This  ascent  is  a  steep  climb,  20  per  cent  in  places, 
but  very  little  gra<ling.  At  this  camp  we  struck  the  pack  trail  over  To-6wo-Tee 
Pass,  and  I  followed  it  all  the  way  to  Clark's.  Coming  back,  1  left  the  trail  2  miles 
from  Clark's,  went  up  Long  Creek  5  miles,  crossed  back  to  Wind  River  at  the  Hunt- 
ers' Cabin,  where  the  heavy  timber  begins,  and  spent  several  days  exploring  in  the 
heavy  timber  between  Hunters'  Cabin  and  the  top  of  the  pass.  It  was  certain  the 
road  could  not  follow  the  pack  trail  down  Wind  River  from  the  pass.  Where  the 
trail  is  close  to  the  river,  as  it  is  for  the  first  4  miles,  the  ^ound  is  altogether  too 
rough  and  too  miry.  The  trail  there  leaves  the  river  and  climbs  the  mountain  slope 
on  the  south  side  of  the  river,  to  go  around  the  canyon  of  the  river.  The  ground  is 
very  rough,  and  being  on  the  north  slope  is  very  wet  and  boggy,  almost  impassable 
for  pack  animals.  So  I  spent  all  my  time  on  the  north  side  of  the  river  where  the 
slopes  facing  south  are  much  drier.  The  timber  is  so  dense  and  so  much  of  it  down 
that  traveling  was  very  slow.  I  was  to  return  and  report  to  you  on  September  1. 
The  week  available  between  the  23d  and  that  date  was  not  enough  to  find  a  location 
for  the  road,  but  it  did  satisfy  me  that  the  road  should  be  built  on  that  side  of  the 
river. 

According  to  programme,  I  returned  on  the  Ist  and  found  you  in  camp  where  I  had 
camped  on  the  23d.  On  the  3d  I  moved  east  again  to  the  top  of  the  pass,  taking  six 
axmen  with  me.  I  set  tlieni  at  work  near  the  divide  and  spent  several  days  locating 
the  road  from  the  summit  down  the  east  slope. 

During  this  time  you  had  found  an  easier  route  than  following  the  valley  of  the 
Black  Rock  to  the  summit,  as  I  had  done.  Your  new  route  brought  you  within  2 
miles  of  the  summit  without  any  grading.  On  the  8th  I  connected  your  new  line 
with  the  line  I  had  marked  over  the  summit.  On  the  11th  my  pack  outfit  was  dis> 
charged  and  I  joined  the  main  party,  now  close  to  the  summit.  By  the  15th  I  had 
marked  the  road  to  the  big  descent  into  Wind  River,  near  the  Hunters'  Cabin.  On 
the  15th  I  leveled  and  cross  sectioned  two  lines  down  the  big  hill.  One,  the  line 
adopted,  on  a  20  per  cent  grade,  the  cross  slope  light,  so  that  the  total  grading  was 
less  than  600  cubic  yards.  On  the  other  line  the  grade  oould  be  made  much  less,  but 
the  cross  slope  was  so  very  steep,  5  on  7,  that  the  amount  of  grading  would  have 
been  much  greater  and  the  cut  always  sliding  in. 

On  the  lUth  of  September  I  began  the  survey  of  the  road.  This  survey  was  started 
just  east  of  the  summit,  was  run  east  for  two  days,  to  station  89;  then  began  at 
station  1  again,  near  the  summit,  and  was  run  west  to  Joe  Smith's  ranch,  to  station 
369;  then  was  taken  up  at  station  89  and  run  east  to  the  end  of  the  road  and  con- 
tinued to  the  bridge  over  Wind  River,  1  mile  east  of  Clark's  ranch.  When  I  had 
brought  the  survey  to  this  point  you  had  finished  the  road,  October  4,  and  started 
back  for  Fort  Yellowstone.  I  traveled  back  with  you,  and  when  we  reached  the 
camp  at  the  Buffalo  ford,  I  took  up  the  survey  where  it  had  ended  on  September  27, 
near  Joe  Smith's,  and  continued  it  to  the  mouth  of  the  Buffalo,  where  we  joined  the 
main  road  up  Snake  River  to  Jacksons  Lake  and  the  park  on  October  8. 

The  survey  was  entirely  a  stadia  survey.  The  transit  had  a  large  and  delicate 
level  under  the  telescope  and  a  good  vertical  circle.  The  vertical  angle  was  read 
every  time  the  stadia  rod  was  held  up ;  this  angle  being  to  the  same  height  above 
the  ground  as  that  at  which  the  transit  stood. 

This  survey  has  been  platted  on  a  scale  of  500  feet  to  the  inch,  and  the  length  of 
everv  course  scaled  from  this  map. 

Of  course  an  accurate  measurement  of  the  center  line  of  the  road  would  be  a 
little  in  excess  of  this  scaled  measurement.  Now,  you  had  the  whole  road  measured 
in  both  directions  during  its  construction,  by  counting  the  revolutions  of  a  wagon 
wheel,  carefully  measured.    Two  different  wagons  were  used  on  different  portions 
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of  the  line— ft  li^ht  spring  wagon  and  a  heavy  freight  wagon.  Any  measarement 
daplicated  by  either  wagon  agreed  very  closely,  bat  both  wagons  gave  less  than 
the  scaled  distance,  as  shown  by  table  below : 

Compariion  of  acaled  dUtanoeB  with  wagon-wheel  measurement, 
BPBING  WAGON,  WHEEL  10.11  FEET  IN  CIRCUMFERENCE. 


Scaled. 

By  wheel. 

Per  cent. 

JOft   8niHh>    to    "Rnffiftln    Ford  -.r ^r---.-.-rr.,   ,.,.rr-...,-r ,,Tr 

Feet. 

44,700 

86,740 

14,130 

14,485 

Feet. 

44,382 
86,436 
14, 093 
14,336 

99.29 

Bridge  No.  9 

99.17 

Bridge  No.  10  .« , 

99.74 

Station  160 

98.97 

Total 

UO.OSS 

109.247 

99.27 

FREIGHT  WAGON,  WHEEL  11.65  FEET  IN  CIRCUMFERENCE. 


Station  156  to  Station  1 

35,880 
25.750 
23,540 
27.260 
29,885 

35,084 
25.065 
22,898 
26,807 
29,183 

97.78 

Station  381 - ....... 

97  'M 

Station  456 

97.27 

Station  494 

98.34 

Station  556  fDe  Noir  Creek) 

97.05 

Total 

142,815 

139, 0S7 

97  70 

The  basis  of  the  elevations  ^iven  on  the  profiles  is  the  summit  of  To-Gwo-Tee  Pass, 
as  given  by  Capt.  W.  A.  Jones,  Corps  of  Engineers,  in  1873.  This  makes  our  levels 
agree  with  those  of  the  United  States  Geological  Survey  at  the  Buffalo  ford  within 
about  10  feet. 

There  were  584  instrument  stations,  all  marked  with  a  large  stake,  well  driven, 
with  the  number  of  the  station  in  red  chalk,  eKcept  from  Joe  Smith's  to  month  of 
Buffalo.  There  were  1,967  pointings  of  the  instrument  to  points  on  the  road,  with 
vertical  angles  at  each,  and  259  pointings  to  points  off  the  road  to  locate  topography, 
most  of  them  with  vertical  anpes. 

Grading  was  done  in  150  different  stretches  of  all  lengths,  aggregating  a  totnl 
length  of  45,735  feet,  with  a  total  quantity  of  material  removed  of  5,8^onbic  yanis, 
of  which  210  linear  feet  and  40  cnbic  yards  was  rock  and  the  balance  earth.  There 
were  50  pounds  of  dynamite  used  in  the  rock  excavation. 

This  grading  was  almost  entirely  sidehill  work,  was  done  with  plow  and  scrapers 
and  with  picks  and  shovels,  and  varied  from  a  single  furrow  to  a  14-foot  cut.  The 
only  place  where  the  top  of  a  hill  had  to  be  taken  off"  to  reduce  the  grade  was  at  the 
last  long  hill  to  Wind  River,  where  the  greatest  out  was  14  feet. 

llie  clearing  extended  over  74,540  feet,  or  about  three-tenths  of  the  length  of  new 
road  constructed.  At  an  average  width  of  22  feet  this  makes  37.65  acres  of  clearing. 
The  width  of  clearing  varied  a  good  deal,  being  least  in  the  live  timber  and  greatest 
when  the  standing  timber  was  burned  and  dead.  The  timber  varied  greatly,  from 
very  scattering  and  small  timber  to  very  dense  large  timber,  the  largest  timber  cnt 
being  over  2  feet  in  diameter  and  over  100  feet  high.  One  hundred  and  fifty  pounds 
of  dynamite  were  used  in  blowing  out  stumps. 

The  following  table  gives  the  location,  by  distances  from  Snake  River,  of  all 
bridges,  with  clear  span  and  total  length.  The  bridges  were  all  made  of  round  live 
timl^r,  three  stringers  of  large  size,  with  flooring  of  ronnd  live  timber  not  over  6 
inches  at  the  butt,  and  14  feet  long,  laid  alternately  butt  and  top. 
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Details  of  bridges. 


No. 

Profile  dla- 
tauce. 

Span. 

Total    1 
length.   1 

No. 

Profile  di|. 
tauce. 

Span. 

Total 
length. 

1 

24,095 
83,300 
69,180 
77,095 
77,205 
78,135 
78, 405 
80,135 
113,160 
127,290 
129. 125 
129.280 
129,660 
131,800 
131,990 
159, 400 
169,630 
163,855 
164,885 
165,146 
165,  405 
165,530 
168,146 

2 

8 

8 
16 
12 
10 
10 
a  32 
20 

6 
10 

7 

? 

? 

8 
0 
6 
10 
9 
7 
0 

FeeU 

4 

14  1 
12 
28 
20 
14 
14 
40 
80 
14 
13 
14 
8 

,1! 

12 
12 
12 

0 
14 
12 
10 

8 

24 

175,286 
175.500 
170, 230 
178.635 
180,515 
184,245 
184,380 
185,280 
185,425 
190.  765 
191,820 
193, 040 
195, 230 
195. 955 
198,705 
201, 475 
211,845 
220. 685 
251,000 
2IK5, 670 
267,155 

10 
2 

4 

10 

14 
22 
11 

4 
14 

3 

4 
12 
10 

6 

^1 

20 

6 

6 

18 

10 

Feet. 

14 

2 

25 

4 

3 

26 

6 

4 

27 

15 

6 

28 

18 

8 

29          .  . 

96 

7 

30 

16 

8 

31 

8 

9 

32 

18 

10 

3:j 

4 

11 

34...; 

7 

12 

35 

21 

13 

36 

16 

14 

37 

7 

15 

38 

16 

16 

39 

12 

17 

40 

23 

18 

41 

8 

19 

42 

18 

20 

43 

23 

21 

44 

16 

22 

Total 

23 

626 

a  Two  16- foot  spans. 

The  office  work,  done  in  Sioux  City,  consists  of  first  reducing  all  stadia  readings 
to  the  true  horizontal  distances,  and  finding  the  difference  of  level  of  every  station; 
then  plotting  the  road,  on  a  scale  of  500  feet  to  1  inch,  on  four  large  sheets,  each 
about  8  feet  long.  ]?>oni  this  plotting  the  length  of  every  course,  between  stadia 
readings,  was  scaled,  and  a  continuous  table  of  '^ profile  distances''  was  made  up, 
with  the  elevation  of  every  reading  opposite  it«  distance.  From  this  table  a  profile, 
on  a  horizontal  scale  of  200  feet  to  1  inch  and  a  vertical  scale  of  40  feet  to  1  inch, 
was  made.  On  this  profile  all  grading  is  shown,  with  the  area  of  the  excavation 
given  at  numerous  points,  and  the  total  quantity  in  each  cut.  The  length  of  every 
separate  piece  of  clearing  is  also  shown.  From  this  large  scale  map  and  profile 
another  map  and  profile  was  made  to  a  horizontal  scale  of  5,000  feet  to  1  inch  and 
vertical  scale  of  1,000  feet  to  1  inch.  On  this  map  the  topography  from  the  United 
States  Geological  and  Land  surveys  was  shown.  Three  tracings  of  this  map  and 
profile  have  been  made,  and  triplicate  tracings  of  small  drawings. 
Very  respectfully, 

W.  H.  Wood, 
Assistant  Engineer, 
Capt.  J.  C.  Sanford, 

Corps  of  Engineers^  U.  8,  Am 


Money  statement 

Amount  appropriated  by  act  of  June  4, 1897 $10,000.00 

Amount  expended  by  Quartermaster's  Department  to  July  21, 

1898 $109.25 

Amount  expended  by  Engineer  Department  to  February  2, 

1899 '..      9,720.20 

9,829.45 

February  3, 1899,  balance  unexpended 170.55 

February  3^  1899^  outstanding  liabilities  (estimated) 170.55 
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FIFTY-FIFTH   CONGRESS,  THIED   SESSION, 

1898-1899. 

PUBLIC  ACTS. 

CHAP.  41. — An  Act   Making    appropriations  to  Bnppl^  argent    JMrnaiyS^lSOt. 
deficiencies  in  the  appropriations  for  the  support  of  the  military  and  — — — — 
naval  establishments  for  the  last  six  months  of  the  fiscal  year  ending 
Jnne  thirtieth,  eighteen   hundred  and  ninety-nine,  and  for  other 
purposes. 

Be  it  enacted  by  the  Seriate  and  House  of  Representatives 
of  the  United  States  of  America  in  Congress  a>ssembled,  That  ^'^^^^^^^^* 
out  of  the  balances  remaining  unexpended  January  first,  fo?ArIi.y%to."' 
eighteen  hundred  and  ninety-nine,  of  the  appropriations  jg^'^^ong.,"^ 
made  by  the  deficiency  appropriation  Acts  approved  May  390,437.  eoi' 
fourth  and  June  eighth,  eighteen  hundred  and  ninety-eight, 
respectively,  and  by  section  two  of  the  deficiency  appro- 
priation Act  approved  July  seventh,  eighteen  hundred 
and  ninety-eight,  for  the  six  months  beginning  July  first, 
eighteen  hundred  and   ninety-eight,  on  account   of  war 
expenses  under  the  titles  "War  Department,"  and  "Mili- 
tary establishment,"  there  is  hereby  reappropriated   and 
made  available  for«expenditure  during   the  six   months 
beginning  January  first,  eighteen  hundred    and  ninety- 
nine,  for  objects  hereinafter  specified,  the  following  sums, 
namely : 


MILITAEY  ESTABLISHMENT. 

*  •  • 

BNaiNEEB  DEPARTMENT. 


Aimy. 


Bii^neer    De- 
parbiicDt. 


For  pontoon  trains,  intrenching  tools,  instruments,  and    TooKetc. 
drawing  materials,  thirty  thousand  dollars. 

For  services  of  surveyors,  draftsmen,  photographers,  and   Employees. 
clerks  to  engineer  officers  on  the  staff  of  division  and  corps 
commanders,  thirty  thousand  dollars. 
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tion**'*^"^*^  That  the  balance  remaining  unexpended  January  first, 
lI^ws  2d  Bess,  eighteen  hundred  and  ninety-nine,  of  the  appropriation  of 

55th Cong.. p. 374.  u^y  million  dollars  for  the  national  defense,  and  for  each 
and  every  purpose  connected  therewith,  to  be  expended  at 
the  discretion  of  the  President,  and  to  remain  available 
until  January  first,  eighteen  hundred  and  ninety-nine, made 
by  the  Act  approved  March  ninth,  eighteen  hundred  and 
ninety-eight,  is  hereby  reappropriated  and  made  available 
for  expenditure  for  the  same  purposes  during  the  six  months 
beginning  January  first,  eighteen  hundred  and  ninety-nine. 
The  following  sums  are  hereby  appropriated  out  of  any 
money  in  the  Treasury  not  otherwise  appropriated : 

MissouriRirwr.  MISSOUEI   RIVER. 

of^PeRcan  Bend*     ^^^  Continuing  and  completing  the  work  of  protecting 

*    *  ^  the  bank  in  Pelican  Bend,  Missouri  River,  one  hundred 

voL»**'' 2JI    ^^^^sand  dollars.    And  this  sum  shall  be  deducted  from 

'^'     '   the  sum  of  three  hundred  thousand  dollars  authorized  to 

be  appropriated  and  expended  for  continuing  improvement 

of  the  Missouri  River  from  its  mouth  to  Sioux  City,  Iowa, 

for  the  fiscal  year  ending  June  thirtieth,  nineteen  hundred, 

by  the  "Act  making  appropriations  for  the  construction, 

repair  and  preservation  of  certain  public  works  on  rivers 

and  harbors,  and  for  other  purposes,"  which  became  a  law 

on  June  third,  eighteen  hundred  and  ninety-six. 

•  *  •  •  • 

Approved^  January  6, 1899. 


Jannary  10, 1899.  CHAP.  42.— An  Act  To  anthorize  the  Choctaw  and  Memphis  Rail- 
road  Company  to  construct  bridges  across  the  Arkansas  and  other 
navigable  rivers  in  the  State  of  Arkansas. 

Be  it  enacted  hy  the  Senate  and  House  of  Representatives 

of  the  United  States  of  America  in  Congress  a^sembledj  That 

Choctaw   aud  the  Choctaw  and  Memphis  Kailroad  Company,  a  corpora- 

roR?mily  bridge  tiou  crcatcd  and  existing  by  virtue  of  Ihe  law  of  the  State 

Arkansas  Kiver,  of  Arkansas,  its  successors  and  assigns,  be,  and  is  hereby, 

^^'  authorized  to  construct  and  maintain  bridges  across  the 

Arkansas  Eiver  and  such  other  navigable  rivers  in  the 

State  of  Arkansas  as  may  be  necessary  for  the  crossing  of 

said  rivers  with  its  railroad  line  at  such  points  as  may  be 

Transit  of  ve-  Selected  by  the  said  railroad  company  and  approved  by  the 

hioie8.eto.         Secretary  of  War.    Said  bridges  shall  be  constructed  to 

provide  for  the  passage  of  railroad  trains,  and,  at  the  option 

of  said  railroad  company  by  which  they  may  be  built,  may 

be  used  for  the  passage  of  wagons  and  vehicles  of  all  kinds, 

for  the  transit  of  animals,  and  for  foot  passengers,  for  sach 

Toiu.  reasonable  rates  of  toll  as  may  be  fixed  by  the  said  railroad 

company  and  approved  by  the  Secretary  of  War. 
To  be  Uiwftd     Sec.  2.  That  any  bridges  built  under  this  Act  and  sub- 
SSt'lJ^s.  *°^  ject  to  its  limitations  shall  be  lawful  structures,  and  shall 
be  recognized  and  known  as  post  routes;  and  they  shall 
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enjoy  the  same  rights  and  privileges  as  other  post  roads  in 

the  United  States;  and  equal  privileges  in  the  use  of  said  ^J^'^^^^  "»* 

bridges  shall  be  granted  to  all  telegraph  and  telephone    *^  "^ 

companies;  and  the  United  States  shall  have  the  right  of 

way  across  said  bridges  and  their  approaches  for  postal 

telegraph  purposes. 

Sec.  3.  That  all  railroad  companies  desiring  the  use  of  BaiiroMis. 
said  bridges  shall  have  and  be  entitled  to  equal  rights  and  ^°^'*^*****  ^ 
privileges  relative  to  the  passage  of  railway  trains  over  the 
same  and  over  the  approaches  thereto,  upon  the  payment 
of  a  reasonable  compensation  for  snch  use;  and  in  case  the  -disMreementa 
owner  or  owners  of  said  bridges  and  the  several  railroad  Sria^.®'^*'' ®' 
companies,  or  any  of  them  desiring  such  use,  shall  fail  to 
agree  upon  the  sum  or  sums  to  be  paid,  and  upon  the  rules 
and  conditions  to  which  each  shall  conform  in  using  said 
bridges,  all  matters  at  issue  between  them  shall  be  decided 
by  the  Secretary  of  War,  upon  a  hearing  of  the  allegations 
and  proofs  of  the  parties. 

Sec.  4.  That  all  bridges  authorized  to  be  constructed  secretary  of 
under  this  Act  shall  be  built  under  and  subject  to  such  reg-  puSa.eto!^'^'^* 
Illations  for  the  security  of  the  navigation  of  the  rivers 
over  which  they  may  be  built  as  the  Secretary  of  War  shall 
prescribe,  and  to  secure  that  object  the  said  company  or 
corporation  shall  submit  to  the  Secretary  of  War  for  his 
examination  and  approval  designs  and  drawings  of  the 
bridges  and  maps  of  locations  selected;  and  until  the  said 
plans  and  locations  are  approved  by  the  Secretary  of  War 
the  bridges  shall  not  be  commenced  or  built ;  and  should  any 
changes  be  made  in  the  plans  of  said  bridges,  or  any  one 
of  them,  during  the  progress  of  construction,  such  changes  -obaacM* 
shall  be  subject  to  the  approval  of  the  Secretary  of  War, 
and  all  changes  in  said  bridges,  or  any  one  of  them, 
required  by  the  Secretary  of  War  at  any  time,  or  their 
entire  removal,  shall  be  at  the  expense  of  the  corporations 
or  persons  owning  or  operating  said  bridges. 

Sec.  5.  That  the  right  to  alter,  amend,  or  repeal  this   Amendmwii. 
Act  is  hereby  expressly  reserved. 

Sec.  6.  That  this  Act  shall  be  null  and  void  if  actual  J>»^^j2U«* 
construction  of  the  bridges  herein  authorized  is  not  com- 
menced within  one  year  and  completed  within  three  years 
from  the  date  thereof. 

Approved,  January  10, 1899. 


CHAP.  43.— An  Act  To  amend  an  Act  entitled  "An  Act  to  author-  Jannaryio.1809. 
ice  the  Oregon  and  Washington  Bridge  Company  to  oonstraot  and 
maintain  a  bridge  across  the  Columbia  River,  between  the  Stat«  of 
Oreffon  and  the  State  of  Washington,  and  to  establish  it  as  a  post 
road." 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 
of  the  United  States  of  America  in  Congress  assembled^  "^^^^^  ftJ*oJ^*******d 
<<An  Act  to  authorize  the  Oregon  and  Washington  Bridge  w as hfn^t?n 
Company  to  construct  and  maintain  a  bridge  across  the  brfiw^ci^WA 
Columbia  Eiver,  between  the  State  of  Oregon  and  the  River. 
State  of  Washington,  and  to  establish  it  as  a  post  road,'^   voL2s,p.28. 
BNa  99 ^245 
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approved  March  twenty-fourth,  eighteen  handred  and 
ninety,  be,  and  the  same  is  hereby,  extended,  revived,  and 
declared  to  be  in  full  force  and  effect  from  and  after  March 
twenty-fourth,  eighteen  hundred  and  ninety-two.  Section 
twelve  of  said  Act,  which  provides  that  said  Act  shall  be 
null  and  void  if  actual  construction  of  the  bridge  therein 
authorized  be  not  commenced  within  two  years  and  com- 
pleted within  four  years  from  the  date  of  the  approval 
thereof,  shall  be,  and  the  same  is  hereby,  so  amended  that 
the  time  within  which  said  bridge  is  required  to  be  com- 
menced shall  be  within  one  year  and  the  time  within  which 
it  is  required  that  said  bridge  be  completed  shall  be  within 
three  years  from  the  date  of  approval  of  this  Act. 
Approved)  January  10, 1899. 


January  U,  1899.     CHAP.  48.— An  Act  To  pTOvide  for  the  establishment  of  bnilding 

lines  on  certain  streets  in  the  District  of  Colambia,  and  for  other 

purposes. 

Be  it  enacted  by  the  Senate  and  House  of  RepresentativeB 
n^ot  of  Co- of  the  United  States  of  America  in  Congress  assembled^  That 
^aiidiDg  lioM  the  Oommissioners  of  the  District  of  Columbia  are  hereby 
than'^Sty^feet  ^^^^^''^^^  ^  establish  building  lines  on  streets  or  parts  of 
wide,  how  esub.  strccts  Icss  than  ninety  feet  wide  in  the  District  of  Go- 
^^^'  lumbia, 

#  •  #  •  • 

Projeoting     Seo.  5.  That  the  said  Oommissioners,  whenever  they 
j!^*aiSf6i«™*^deem  it  desirable  in  the  interest  of  economy,  may  permit 
buildings  existing  at  the  time  said  building  lines  are  estab- 
lished, and  which  project  beyond  said  lines,  to  remain  until 
such  time  as  the  owners  of  said  buildings  desire  to  recon- 
Proffiio.         Struct  or  substantially  alter  the  said  buildings:  Provided^ 
street  park- That  the  Act  of  Congress  approved  March  third,  eighteen 
oontroi!^etc^'*'**'^^"dred  and  ninety-one,  providing  for  certain  projections 
Vol  26,  p.  868.  npou  strcct  parkings,  shall  apply  to  all  parkings  established 
under  this  Act,  and  the  control  of  said  parkings  otherwise 
shall  be  vested  in  the  Commissioners  of  the  District  of  Co- 
lumbia, who  are  hereby  authorized  to  make  and  enforce  sdl 
reasonable  and  necessary  regulations  for  their  care  and 
preservation. 
Approved,  January  12, 1899. 


Japnary  28,1899.     CHAP.  64.— An  Act  To  authorize  the  oonstmotion  of  a  bridge 
across  the  Missouri  Biver  at  or  near  Oacoma,  Soath  Dakota. 

Be  it  enacted  by  the  Senate  a^id  Bouse  of  Representatives  of 

FSlL*^**taomo  ^^.^^*^  States  of  America  in  Congress  assembled^  That  the 

R\n^ay*Say  Chicago,  Sioux  Falls  and  Pacific  Railway  Company,  a  cor- 

brid^  Miaaoari  poratiou  duly  Created  and  existing  under  the  laws  of  the 

8tate  of  South  Dakota,  its  successors  or  assigns,  be,  and 

they  are  hereby,  authorized  to  construct  and  maintain  a 

bridge  and  approaches  thereto  over  the  Missouri  River 
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from  a  point  at  or  near  the  village  of  Oacoma,  in  the  county 

of  Lynian  and  State  of  South  Dakota,  to  the  opposite  shore 

of  said  river,  in  the  county  of  Brule  and  State  of  South 

Dakota:  Provided^  That  a  location  is  found  within  such    f^^J*?*»- 

limits  suitable  to  the  interests  of  navigation.    Said  bridge    T^u'!>'f  nu. 

shall  be  constructed  to  provide  for  the  passage  of  railway  ^»y**^«^ 

trains,  and,  at  the  option  of  said  corporation,  its  successors 

or  assigns,  may  be  so  constructed  to  provide  for  and  be 

used  also  for  the  passage  of  wagons  and  vehicles  of  all 

kinds,  for  the  transit  of  animals,  and  for  foot  passengers, 

for  reasonable  rates  of  toll,  to  be  fixed  by  said  corporation,    tou«. 

its  successors  or  assigns,  and  approved  by  the  Secretary  of 

War,  and  the  Secretary  of  War  shall  have  the  right  from 

time  to  time  to  revise  such  rates  of  toll:  Provided^  That 

the  bridge  herein  authorized  to  be  constructed  shall  not  be   Proximity   to 

built  within  les&than  one  mile  of  any  other  bridge  across  *''^®''**'*^**** 

the  said  Missouri  River. 

Sec.  2.  That  any  bridge  built  under  the  provisions  of^^^^»y^  draw. 
this  Act  may,  at  the  option  of  the  corporation  building  the  '^  «•<>'•?*»•• 
same,  be  built  as  a  drawbridge  or  with  unbroken  or  con- 
tinoous  spans:  Provided^  That  if  the  same  shall  be  made  of  ^^''O!^- 
unbroken  continuous  spans  it  shall  not  be  in  any  case  of  less  sp«D8,^L>. 
elevation  than  fifty  feet  above  extreme  high- water  mark,  as 
onderstood  at  the  point  of  location,  to  the  lowest  part  of 
tiie  snperstmcture;  nor  shall  the  spans  of  said  bridge  be 
less  than  three  hundred  feet  in  the  clear  at  low- water  mark, 
and  the  piers  of  said  bridge  shall  be  parallel  with  the  cur- 
rent of  the  river  at  high  water,  and  the  main  spans  shall  be 
over  the  main  channels  of  the  river:  And  provided  ahOj 
That  if  a  bridge  shall  be  built  under  this  Act  as  a  draw-  r?]^^^""^" 
bridge  the  same  shall  be  constructed  as  a  pivot  drawbridge,  ^  ^ 
with  one  or  more  draws,  as  the  Secretary  df  War  may  pre- 
scribe, and  with  spans  of  not  less  than  two  hundred  feet  in 
length  in  the  clear  on  each  side  of  the  central  or  pivot  piers 
of  the  draws,  and  the  next  adjoining  spans  over  the  river  to 
the  draws  shall  not  be  less  than  two  hundred  and  fifty  feet 
in  the  clear,  measured  at  low  water;  and  said  spans  shall 
not  be  less  than  ten  feet  above  extreme  high-water  mark, 
measuring  to  the  lowest  part  of  the  superstructure  of  the 
bridge;  and  the  piers  of  said  bridge  shall  be  parallel  with 
the  current  of  the  river  at  high  water:  And  provided  also^ 
That  said  draw  shall  be  opened  promptly,  upon  reasonable   opening  dr»w. 
signal,  without  unnecessary  delay;  and  said  company  or 
corporation  shall  maintain,  at  its  own  expense,  from  sunset 
till  sunrise,  such  lights  or  other  signals  on  said  bridge  as   Lighu. 
the  Light- House  Board  shall  prescribe,  and  such  sheer 
booms  or  other  structures  as  may  be  necessary  to  safely 
guide  vessels,  rafts,  or  other  water  craft  safely  through  said 
channel  spans  or  draw  openings,  and  as  shall  be  designated 
and  required  by  the  Secretary  of  War:  And  provided  fur- 
ikevy  That  the  corporation  building  gaid  bridge  may,  sub-    ^•^[""l^^^r 
ject  to  the  approval  of  the  Secretary  of  War,  enter  upon  the  BKiution.  ""*  ' 
banks  of  said  river,  either  above  or  below  the  i)oint  of  loca- 
tion of  said  bridge,  and  conAne  the  flow  of  the  water  to  a 
permanent  channel;  and  do  whatever  may  be  necessary  to 
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accomplish  said  object,  but  shall  not  impede  orobstmct  the 
navigation  of  said  piver,  and  shall  be  liable  in  damages  for 
all  injuries  to  private  property;  and  all  plans  for  sach  works 
or  erections  upon  the  banks  of  the  river  shall  first  be  sab- 
mitt^  to  the  Secretary  of  War  for  his  approval :  And  pro- 
PoBitioD  ot  vided  further^  That  any  bridge  built  under  the  provisions  of 

^^'®*  this  Act  shall  be  at  right  angles  to  the  current  of  the  river 

at  high  water. 
Kottoobatroot     Seo.  3.    That  uo  bridge  shall  be  erected  or  maintained 

iiATigfttion.        under  the  authority  of  this  Act  which  shall  at  any  time 

substantially  or  materially  obstruct  the  free  navigation  of 

Secretary  of  said  river;  and  no  bridge  shall  be  commenced  or  built 

wm^U)  »pp~^«  under  this  Act  until  the  location  thereof  and  the  plans 
and  specifications  for  its  construction  shall  have  been  sub- 
mitted to  and  approved  by  the  Secretary  of  War;  and  any 

-«iu«»«»-  change  in  the  plan  of  such  construction  or  any  alteration 
in  the  bridge  after  its  construction  shall  be  subject  to  the 
like  approval;  and  whenever  said  bridge  shall,  in  the  opin- 
ion of  the  Secretary  of  War,  substantially  obstruct  the  free 
navigation  of  said  river  he  is  hereby  authorized  to  caoBe 
such  change  or  alteration  of  said  bridge  to  be  made  as  will 
efiectually  obviate  such  obstruction;  and  all  such  altera- 
tions shall  be  made  and  all  such  obstructions  be  removcnl 
at  the  expense  of  the  owner  or  owners  of  said  bridge  or  the 
persons  operating  or  controlling  the  same;  and  in  case  of 
uwgatton.  any  litigation  arising  from  any  obstruction  or  alleged  ob- 
struction to  the  free  navigation  of  the  Missouri  River  at  or 
near  the  crossing  of  said  bridge,  caused  or  alleged  to  be 
caused  thereby,  the  cause  shall  be  commenced  and  tried  in 
the  circuit  courts  of  the  United  States  of  either  judicial 
district  of  South  Dakota  in  which  the  said  bridge  or  any 
Eemovaiof  pu-P^^*^^"  of  such  obstruction  touches.    And  the  bridge  shall 

ing,  etc.  not  be  opened  to  traffic  until  all  pilitig  and  other  false  work 

used  in  constructing  the  bridge  shall  have  been  wholly  re- 
moved to  the  satisfaction  of  the  Secretary  of  War, 
To  be  lawfai     Seo.  4.  That  any  bridge  built  under  this  Act  and  accord- 

piit^route.*  *°*^ing  to  its  limitations  shall  be  a  lawful  structure,  and  shall 
be  recognized  and  known  as  a  post  route,  upon  which  also 
no  higher  charge  shall  be  made  for  the  transportation  over 
the  same  of  the  mails,  the  troops,  and  munitions  of  war  of 
the  United  States  than  the  rate  per  mile  paid  for  their 
transportation  over  the  railroad  or  public  highways  leading 
Telephone  aod  to  such  bridge.   The  United  States  shall  also  have  the  right 

telegraph  lines.  ^  coustruct,  without  Charge  therefor,  telegraph  or  tele- 
phone lines  across  said  bridge. 
Amendment.       Seo.  5.  That  Congrcss  may  at  any  time  alter,  amend  or 
repeal  this  Act. 

^Commence,     seo.  6.  That  this  Act  Shall  be  null  and  void  if  actual 

pieuonf  °        '  construction  of  the  bridge  herein  authorized  be  not  com- 
menced within  two  years  and  completed  within  four  years 
from  the  date  hereof. 
Approved,  January  28, 1899. 
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CHAP.  82. — An  Act  To  anthorize  the  constraction  of  a  bridge  aorose  Febmary  2, 1899. 

the  Savannah  River  from  the  mainland  of  Chatham  Connty,  Georgia, 

to  HntchinsonB  Island,  in  said  oonnty. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of 
the  United  States  of  America  in  Congress  assembledj  T^t  the   Georgia  end 
assent  of  the  United  States  of  America  is  hereby  given  to  ^Ijf^"?  bridge 
the  Georgia  and  Alabama  Railway,  a  corporatioa  incor-  savamiAh  River, 
porated  by  the  laws  of  the  State  of  Georgia,  its  snccessors 
and  assigns,  and  such  other  persons  as  may  be  associated 
with  it,  to  construct  and  maintain  a  bridge  over  the  Savan- 
nah Biver  fi*om  the  mainland  to  Hatchinsons  Island,  in  the 
connty  of  Chatham,  in  the  State  of  Georgia. 

Sbo.  2.  That  the  bridge  shall  be  so  constructed,  by  draw    Aids  to  navi- 
span  or  otherwise,  that  a  free  and  unobstructed  passage  may  s^^^   , 
be  secured  to  all  vessels  and  other  water  craft  navigating  said 
river.    That  any  bridge  constructed  under  this  Act  s^^^lw^^^^JScrihl 
be  built  and  located  under  and  subject  to  such  regulations  Tt^aHMtfi^M^ 
for  the  security  of  the  navigation  of  said  river  as  the  Sec- 
retary of  War  shall  prescribe;  and  to  secure  that  object -to  approve 
the  said  company  shall  submit  to  the  Secretary  of  War,  for  ^^"^ 
his  examination  and  approval,  the  design  and  dn^wings  of 
the  bridge,  piers,  and  approaches,  and  a  map  of  the  loca- 
tion, giving,  for  the  space  of  at  least  one  mile  above  and 
one  mile  below  the  proposed  location,  the  topography  of 
the  banks  of  the  river,  the  shore  lines  at  high  water  and  low 
water,  and  the  direction  and  strength  of  the  currents  at  all 
stages,  and  the  soundings,  accurately  showing  the  bed  of 
the  stream,  and  the  location  of  other  bridge  or  bridges^ 
wharves,  landings,  or  ferries^  and  shall  ftimish  such  other 
information  as  shall  be  required  for  a  full  and  satisfactory 
understanding  of  the  subject;  and  until  said  plan  and  loca- 
tion of  the  bridge  are  approved  by  the  Secretary  of  War 
the  bridge  shall  not  be  commenced  or  built,  and  after  8uch^— o^^^***- 
approval  by  the  Secretary  of  War  the  approved  plans  and 
designs  for  the  bridge  shall  not  be  deviated  from  or  added 
to,  either  during  the  construction  or  after  the  completion 
of  the  bridge,  until  the  proposed  change  shall  have  been 
submitted  to  the  Secretary  of  War  and  received  his  ap- 
proval; and  the  said  bridge  shall  be  at  all  times  so  kept 
and  managed  as  to  offer  reasonable  and  proper  means  for 
the  passage  of  vessels  through  or  under  said  bridge,  and  if 
said  bridge  be  built  with  a  draw  said  draw  shall  be  opened    Draw, 
promptly  upon  reasonable  signal  for  the  passage  of  boats  or 
other  craft,  and  whatever  kind  of  bridge  is  built  the  said    Lights, 
company  or  corporation  shall  maintain,  at  its  own  expense, 
from  sunset  to  sunrise,  such  lights  or  other  signals  thereon 
as  the  Light-House  Board  shall  prescribe;  and  if  at  any    Ait«ratiooB  to 
time  the  navigation  of  said  river  shall  in  any  manner  be  J^^"*^  "•^* 
obstructed  or  impaired  by  the  bridge  authorized  by  this 
Act  to  be  constructed  the  Secreta^  of  War  shall  have 
authority,  and  it  shall  be  his  duty,  to  require  said  company 
to  alter  and  change  said  bridge  at  its  own  expense  in  such 
manner  as  may  be  proper  to  secure  free  and  complete  navi-  • 
gation  without  impediment. 

Sbo.  3.  That  any  bridge  built  under  this  Act  and  sub-    i-*wfai  ttrno. 
ject  to  its  limitations  shsJl  be  a  lawful  structure  and  shall  nats^^    ^^' 
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be  recognized  and  known  as  a  post  route,  upon  which  also 
DO  higher  charge  shall  be  made  for  the  transmission  over 
the  same  of  the  mails,  the  troops,  and  munitions  of  war  of 
the  United  States,  or  passengers  or  freight  over  said 
bridge,  than  the  rate  per  mile  paid  for  the  transportation 
over  the  railroads  or  public  highways  leading  to  said 
bridge,  and  it  shall  enjoy  the  rights  and  privileges  of 
Tdegwph  and  other  post  roads  of  the  United  States;  and  equal  privi- 

totephoneoompa- j^g^  in  the  usc  of  Said  bridge  shaU  be  granted  to  all  tele- 
graph  and  telephone  companies,  and  the  United  States 
shall  have  the  right  of  way  across  said  bridge  and  its 
approaches  for  said  postal- telegraph  purposes. 

^jhu^raii-     sbo.  4.  That  all  railroad  companies  desiring  the  use  of 

'****      said  bridge  and  its  approaches  shall  have  and  be  entitled 

to  equal  rights  and  privileges  relative  to  the  passage  of 

trains  over  the  ^ame  upon  payment  of  a  reasonable  com- 

1r^^?itPo*™erof  P^^^^^*^"  ^^^  ^^^^  ^®®'  *^^  ^^  ^^^^^  ^^^^  owner  or  owners 
bridge  **^****  of  said  bridge  and  the  several  railroad  companies,  or  any 
of  them,  desiring  such  use  shall  fail  to  agree  upon  the  sum 
or  sums  to  be  paid,  or  upon  rules  and  conditions  to  which 
each  shall  conform  in  using  said  bridge  and  approaches, 
all  matters  at  issue  between  them  shall  be.  decided  by  the 
Secretary  of  War  upon  a  hearing  of  the  allegations  and 
proofs  of  the  parties, 
commenoemeot     Sec.  5.  That  this  Act  Shall  bc  uuU  and  void  if  actual 
and  completion,  construction  of  the  bridge  herein  authorized  be  not  com- 
menced within  one  year  and  completed  within  three  years 
from  the  date  hereof. 
Amendment.       Seg.  6.  That  the  right  to  alter,  amend,  or  repeal  this 
Act  is  hereby  expressly  reserved. 
Approved,  February  2, 1899. 


Febniar74, 1899.     CHAP.  87. — An  Aot   To  authorize  the  oonBtmotion  of   certain 
bridges  over  the  waters  of  Lake  Champlain. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 
di?n^r?i?Sftd^/  *^^  I7nit6(i  States  of  America  in  Congress  assembled^  That 
may  bridffe  Lake  the  Kutlaud-Canadian  Railroad  Company,  a  corporation 
chwnpialn.       created  by  and  existing  under  the  laws  of  the  State  of  Ver- 
mont, its  successors  and  assigns,  be,  and  they  are  hereby, 
authorized  and  empowered  to  erect,  establish,  maintain, 
and  use  railroad  bridges  and  approaches  thereto  in  and 
across  Lake  Champlain  at  such  places,  hereinafter  provided, 
as  may  be  selected  by  said  parties,  and  approved  by  the 
Location  ofSccrctary  of  War,  to  wit:  A  bridge  and  its  approaches 
^^  between  the  town  of  Colchester,  in  the  county  of  Chitten- 

den and  State  of  Vermont,  and  the  town  of  South  Hero,  in 
the  county  of  Grand  Isle  and  State  of  Vermont;  also  a 
bridge  and  its  approaches  between  the  towns  of  Grand  Isle 
and  North  Hero,  in  said  county  of  Grand  Isle;  also  a  bridge 
and  its  approaches  between  the  towns  of  North  Hero  and 
•  Alburg,  in  said  county  of  Grand  Isle;  also  a  bridge  and  its 
approaches  between  said  town  of  Alburg  and  the  town  of 
Champlain,  in  the  county  of  Clinton,  in  the  State  of  New 
York;  and  also  an  embankment  across  the  head  of  Keelers 
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Bay,  80  called,  in  said  Lake  Ohamplain,  upon  the  easterly 
side  of  said  town  of  Soath  Hero. 

Sec,  2.  That  each  of  said  bridges  shall  be  provided  with    ^^  *«  "•▼*• 
a  draw  suitable  to  accommodate  the  navigation  on  Lake**  ^°* 
Champlain,  and  shall  be  built  in  such  manner  as  not  to 
interfere  with  the  free  navigation  of  said  lake;  and  in  case 
of  any  litigation  arising  from  any  obstruction  or  alleged   Liti««t»<»- 
obstruction  to  the  free  navigation  of  said  lake  the  cause 
may  be  tried  before  the  circuit  court  of  the  United  States 
iu  and  for  any  district  in  which  the  portion  of  the  structuie 
causing  or  alleged  to  cause  such  obstruction  is  situated. 

Sec.  3.  That  all  the  bridges,  approaches,  or  ©™hank-^^^^^»<JJJj 
ments  constructed  under  this  Act  and  according  to  the  con-  roatea. 
ditions  and  provisiouR  hereof  shall  be  lawful  structures, 
and  shall  be  known  and  recognized  as  po8t  routes,  and  the 
same  are  hereby  declared  to  be  post  routes,  upon  which, 
also,  no  higher  charge  shall  be  made  for  the  transmission 
over  the  same  of  the  mails,  the  troops,  and  the  munitions 
of  war  of  the  United  States  than  the  rate  per  mile  paid 
for  the  transportation  over  the  railroads  leading  to  said 
bridges;  and  they  shall  enjoy  the  same  rights  and  privi- 
leges as  other  post  routes  in  the  United  States. 

Sec.  4.  That  the  structures  herein  authorized  shall  be  ww^'*  approve 
built  under  and  subject  to  such  regulations  for  the  security  plans,  eto. 
of  navigation  on  said  lake  as  the  Secretary  of  War  may 
prescribe;  and  to  secure  that  object  said  company  shall 
submit  to  the  Secretary  of  War  fof  his  examination  an^ 
approval  general  designs  and  drawings  of  said  bridges  and 
embankments  and  a  map  of  their  location,  giving,  for  the 
space  of  one  mile  above  and  one  mile  below  the  proposed 
location,  the  topography  of  the  banks  of  the  lake,  the  di- 
rection of  the  current,  the  soundings  showing  the  bed  of 
the  lake,  and  the  location  of  any  bridge  or  bridges  or  other 
structures  within  snch  distance,  and  shall  furnish  such 
other  information  as  may  be  required  for  a  ftil)  and  satis- 
factory understanding  of  the  subject;  and  until  such  plans 
are  approved  by  the  Secretary  of  War  the  construction  of 
the  bridges  and  embankments  shall  not  be  commenced,  and  —changes. 
if  any  change  is  made  in  the  plan  of  any  of  said  structures 
during  the  progress  of  construction  or  after  completion  such 
change  shall  be  subject  to  the  approval  of  the  Secretary  of 
War,  and  be  made  at  the  expense  of  the  owners  of  said 
structure. 

Sec.  5.  That  the  draws  of  said  bridges  shall  be  opened    i>nw8. 
upon  reasonable  signal,  for  the  passage  of  boats;  and  such 
lights  or  other  signals  shall,  at  the  expense  of  said  com-    Lights. 
pany,  its  successors  and  assigns,  be  maintained  on  all  of 
said  structures,  from  sunset  to  sunrise,  as  the  Light* House 
Board  shall  prescribe,  and  said  company,  its  successors  and 
assigns,  may  establish  reasonable  rates  of  toll  for  trans-    '^^ 
portation  of  persons  and  property  over  said  structures: 
Provided^  That  such  rates  of  toll  shall  be  subject  to  the  __^*'*''^^ 
approval  of  the  Secretary  of  War.  ^^^^^  ' 

Sec.  6.  That  this  Act  shall  be  null  an  void,  except  as  to   commence- 
structures  completed,  if  actual  construction  of  the  bridges  piSon^"    *^^* 
herein  authorized  be  not  commenced  within  two  years  and 
completed  within  four  years  from  the  passage  of  this  Act. 
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Amendment.       seo.  7.  That  the  Tight  to  alter,  amend,  or  repeal  this  Act 
is  hereby  expressly  reserved. 
Approved,  February  4, 1899. 


Febnwry  8, 189».  CHAP.  120.— An  Act  To  revive,  reenact,  and  amend  an  Act  to  an- 
tborize  the  constraction  of  a  bridge  across  the  Missoari  River  at  or 
near  the  city  of  Lexington,  Missouri. 

Be  it  enacted  by  the  Senate  and  Souse  of  Representatives 
Bridge  an/ Te°^/^^^  [7nite(i  States  of  America  in  Congress  asse^nbled,  That 
mioai  comwiny  the  Act  apppovod  JuIy  twenty- sixth,  eighteen  hundred  and 
wJJi**'wver  »t  niuety-four,  entitled  "An  Act  to  authorize  the  construction 
^hS^ei.  vol  ^^  ^  bridge  across  the  Missouri  River  at  or  near  the  city  of 
28,  D*'*!^.  wen- Lexington,  Missouri,^  which  Actha«  expired  by  limitation, 
acted, eto.         jj^^  .^,^1  jg  hereby,  revived,  reenacted,  and  amended. 

That  section  one  of  said  Act  be  amended  so  as  to  read  as 
follows: 

**That  the  Lexington  Bridge  and  Terminal  Company,  a 
corporation  existing  under  the  laws  of  the  State  of  Mis- 
souri, its  assigns,  grantees,  successors,  and  legal  represent- 
atives, be,  and  are  hereby,  authorized  to  build,  own,  op- 
erate, and  maintain  a  bridge  and  approiiches  thereto  over 
the  Missouri  River  at  or  near  the  city  of  Lexington,  in  said 
on^^]!nI*  Tool  State  of  Missouri.  Said  bridge  shall  be  constructed  to  pro- 
bridge.  vide  for  the  passage  of  wagons,  carriages,  vehicles  of  all 

ftinds,  for  the  transit  of  animals,  horsemen,  and  foot  passen- 
gers. And  authority  is  hereby  given  to  said  company  and 
assigns,  at  its  option,  to  construct  said  bridge  so  as  to  provide 
for  the  passage  of  railway  cars  and  trains  propelled  by  elec- 
ToiL  tricity  or  steam,  such  reasonable  rates  of  toll  to  be  charged 

as  may  be  approved  from  time  to  time  by  the  Secretary  of 
bridge^*"'***"  ^*^*    S*^^  corporation  and  its  assigns  may  build  a  sus- 
pension bridge,  at  their  option,  under  the  authority  hereby 
granted." 
t^^J^l  p^°*t     Sec.  2.  That  any  bridge  constructed  under  this  Act  and 
roat«.  according  to  its  limitations  shall  be  a  lawful  structure  and 

shall  be  recognized  and  known  as  a  post  route,  upon  which 
also  no  higher  charge  shall  be  made  for  the  transmission  over 
the  same  of  mails,  the  troops,  and  the  munitions  of  war  of 
the  United  States  than  the  rate  per  mile  paid  for  their 
transportation  over  the  railroads  or  public  highways  lead- 
FoBtni  tele  ing  to  said  bridge;  and  the  United  States  shall  have  the 
graph.  right  ot  way  for  postal  telegraph  and  telephone  puri>oses 

across  said  bridge, 
conetrucuon.      Sec.  3.  That  said  bridge  shall  be  made  with  unbroken  and 
continuous  spans,  and  shall  not  be  of  less  elevation  in  any 
case  than  fifty  feet  above  high-water  mark,  as  understood 
at  the  point  of  location,  to  the  lowest  member  of  the  bridge 
superstructure,  nor  shall  the  spans  of  said  bridge  over  the 
waterways  of  said  river  be  less  than  four  hundred  feet  in 
length  in  the  clear,  and  the  piers  of  said  bridge  shall  be 
parallel  with  the  current  of  said  river  and  the  bridge  itself 
Aiid?*to  navi  ^^  ^ight  auglcs  thereto:   Provided^  That  in  case  the  ap- 
gation.      ^^^^'  proach  and  passage  under  the  channel  span  of  said  bridge 
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be  found  at  any  time  dangerous  or  difficult  of  access  by  the 
river  traffic  the  owners  of  said  bridge  shall  construct,  at 
their  own  expense,  such  works  of  channel  regulation  and 
such  aids  to  navigation  as  the  Secretary  of  War  shall  order, 
to  render  the  approach  and  passage  reasonably  safe  and 
easy :  Provided  alsoj  That  said  company  or  corporation  shall   Lightt.  etc. 
maintain  at  its  own  expense,  from  sunset  to  sunrise,  such 
lights  or  other  signals  on  said  bridge  as  the  Light-House 
Board  shall  prescribe. 
Section  four  shall  be  amended  so  as  to  read  as  follows: 
"  Sec.  4,  That  if  said  bridge  shall  be  constructed  for  rail-  ^^^^  ^' 
road  purposes,  then  all  railroad  companies  desiring  the  useSse.       ^  ^  ^ 
of  said  bridge  shall  have  and  be  entitled  to  equal  rights  and 
privileges  relative  to  the  passage  of  railway  trains  over  the 
same,  and  over  the  approaches  thereto,  upon  payment  of  a 
reasonable  compensation  for  its  use;  and  in  case  the  owner -disamement 
or  owners  of  said  bridge  and  the  several  railroad  compa- brflgi?^^*'**' 
nies,  or  any  of  them,  desiring  such  use  shall  fail  to  agree 
upon  the  sum  or  sums  to  be  paid  and  to  rules  and  condi- 
tions to  which  each  shall  conform  in  using  such  bridge,  all 
matters  at  issue  between  them  shall  be  decided  by  the  Sec- 
retary of  War  upon  a  hearing  of  the  allegations  and  the 
proof  of  the  parties." 
Section  five  shall  be  amended  so  as  to  read  as  follows: 
"Sec.  6.  That  any  bridge  authorized  to  be  constructed  ^seoretury  of 
under  this  Act  shall  be  built  and  located  under  and  sub-piiSL.otoI^**'**^* 
ject  to  such  regulations  for  the  security  of  navigation  of 
said  river  as  the  Secretary  of  Wai* shall  prescribe;  and  to 
secure  that  object  the  company  or  cori)oration  shall  submit 
to  the  Secretary  of  War.  for  his  examination  and  approved, 
a  design  and  drawing  oi  the  bridge  and  a  map  of  the  loca- 
tion, giving,  for  the  space  of  one  mile  above  and  one  mile  be- 
low the  proposed  location,  the  topography  of  the  banks  of  the 
river,  the  shore  lines  at  high  and  low  water,  the  direction 
and  sticength  of  the  current  at  all  stages,  and  the  soundings, 
accurately  showing  the  bed  of  the  stream,  the  location  of 
any  other  bridge  or  bridges,  and  shall  furnish  such  other 
information  as  shall  be  required  for  a  full  and  satisfactory 
understanding  of  the  subject;  and  until  the  said  plan  and 
location  of  the  bridge  are  approved  by  the  Secretary  of 
War  the  bridge  shall  not  be  built;  and  should  any  change -o'>»n««*- 
be  made  in  the  plan  of  said  bridge  during  the  progress  of 
construction,  such  chan*ge  shall  be  subject  to  the  approval 
of  the  Secretary  of  War;  and  if  said  bridge  is  not  com-    commeno©. 
menced  within  two  years  and  completed  within  three  years  piJJion^*  ^°*' 
from  the  passage  of  this  Act  the  rights  and  privileges 
hereby  granted  shall  be  null  and  void." 

Sec.  6.  That  the  right  to  alter,  amend,  or  repeal  this  Act   Amendmeiit. 
is  hereby  expressly  reserved. 
Approved,  February  8, 1899. 
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Febrnary  9. 18W.      CHAP.  127. —An  Act  To  extend  the  time  for  the  cooHtrnction  of  » 

bridge  across  the  Missonri  River  at  or  near  the  city  of  Boonvilley 

Missoari,  by  the  Boon vi lie  and  Howard  Coanty  Bridge  Company. 

Be  it  enacisd  by  the  Senate  and  House  of  Representatives 
Tim©  extended  of  the  United  States  of  America  in  Congress  assembled^  That 
Ho^d'cSnmy  section  eight  of  the  Act  of  May  twenty-fifth,  eighteen 
brid^*  MiMonri  ^'^"^^^  ^^^  ninety-six,  received  by  the  President  May 
Kive?  at  B^n-  thirteenth,  entitled  "An  Act  to  authorize  the  construction 
^  voL»  p.139.   ^^  *  bridge  across  the  Missouri  River  at  or  near  the  city  of 
Boonville,  Missouri,"  be,  and  the  same  is  hereby,  amended 
so  as  to  permit  the  construction  of  said  bridge  to  be  com- 
menced within  one  year  from  May  tweuty-fifth,  eighteen  hun- 
dred and  ninety-nine,  And  the  completion  thereof  within 
three  years  from  the  same  date. 
Approved,  February  9, 1899. 


Febrnary 21, 1809.  CHAP.  174.— An  Act  To  amend  an  Act  entitled  "An  Act  anthor- 
izing  the  Aransas  Harbor  Terminal  Railway  Company  to  construct  a 
bridfce  across  the  Corpas  Christi  Channel,  known  as  the  Morris  and 
Cnmmings  Ship  Channel,  in  Aransas  County,  Texas." 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 

Time  extended  0/ t/t€  United  States  of  America  in  Congress  assembled,,  That 

b^r^TerminYithe  Act  entitled  "An  Act  authorizing  the  Aransas  Harbor 

cS^'uB^ch^uf!'^®^"^^^*^  Eailway  Company  to  construct  a  bridge  across 

Chanel,  Te^xtu/ the  Gorpus  Ghrlsti  Channel,  known  as  the  Morris  and 

vaL29,p.iii.    Cummiugs  Ship  Ohannel,  in  Aransas  County,  Texas," 

approved  May  fourth,  eighteen  hundred  and  ninety-six,  is 

hereby  reenacted;   and  section  five  of  the  said  Act  is 

hereby  amended  to  read  as  follows: 

**  Sec.  5.  That  this  Act  shall  be  null  and  void  if  actual 
construction  of  the  bridge  herein  authorized  be  not  com- 
menced within  one  year  and  completed  within  three  years 
from  May  fourth,  eighteen  hundred  and  ninety-niue{." 
Approved,  February  21, 1899. 


Febroary 21.1809.     CHAP.  176.— An  Act  To  establish  a  national  military  park  to 
commemorate  the  campaign,  seige,  and  defense  of  Vioksbnrg. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 

taf  *Pa?k^viJkl'  ?^  ^^  United  States  of  America  in  Congress  assembled^  That 

ba/fr,  MiM.,^e8  in  Order  to  commemorate  the  campaign  and  seige  and 

ubiiahed.  defense  of  Vicksburg,  and  to  preserve  the  history  of  the 

battles  and  operations  of  the  seige  and  defense  on  the 

ground  where  they  were  fought  and  were  carried  on,  the 

battlefield  of  Vicksburg,  in  the  State  of  Mississippi,  is 

hereby  declared  to  be  a  national  military  park  whenever 

the  title  to  the  same  shall  have  been  acquired  by  the  United 

States  and  the  usual  jurisdiction  over  the  lands  and  roads 

of  the  same  shall  have  been  granted  to  the  United  States 

by  the  State  of  Mississippi;    •    »    » 

Sec.  2.    •    *    ♦    and  when  title  is  procured  to  all  of  the 
lands  and  roads  within  the  boundaries  of  the  proposed 
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park,  as  described  in  section  one  of  this  Act,  he  may  pro- 
ceed with  the  establishment  of  the  park;  and  he  shall 
detail  an  officer  of  the  Engineer  Corps  of  the  Army  to 
assist  the  commissioners  in  establishing  the  park. 

•  •  •  •  • 

Approved,  February  21, 1899. 


CHAP.  179.— An  Act  For  a  roadway  in  the  DiBtriot  of  Colnmbia  FebrnwyM^MW. 
from  Bright  wood  avenne  across  Rock  Creek  Park. 

Whereas  by  reason  of  the  projecting  of  the  northern   Bfatriot  of  co- 
angle  of  the  District  of  Columbia  into  Montgomery  County,  ^"pSSlmbio. 
Maryland,  and  further,  the  existence  of  the  Bock  Creek 
Park  in  that  part  of  the  District,  causing  three  different 
jurisdictions  to  join  there;  and 

Whereas  about  four  square  miles  south  of  said  angle  in 
the  District  of  Columbia  and  a  similar  amount  of  territory 
about  said  angle  in  Maryland  (total,  eight  square  miles) 
are  without  internal  roads  or  facilities  for  cross  travel, 
greatly  to  the  inconvenience  of  a  considerable  number  of 
persons  within  both  the  District  of  Columbia  and  Mont- 
gomery County,  Maryland,  and  which  can  only  be  relieved 
by  concurrent  action  of  the  District  of  Columbia  and  by 
said  county;  and  further,  to  give  an  entrance  into  the 
upper  and  larger  part  of  the  Bock  Creek  Park  available 
to  the  public  from  two  lines  of  electric  cars:  Therefore, 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 
of  the  United  States  of  America  in  Congress  assembled^  That^^Conetrnction 
a  roadway  be,  and  the  same  is  hereby,  authorized  to  betho5tee<r*from 
constructed  in  the  District  of  Columbia  from  the  upper  or  Jne^ScroiS^Eock 
northern  extremity  of  Brightwood    avenue   westwardly  oeek  Park, 
toward  Bock  Creek,  across  Bock  Creek  Park,  with  such 
bridge  and  approaches  as  may  be  necessary,  and  from  the 
southern  or  western  side  of  said  park   to  the  upper  or 
northeastern  bend  of  the  Daniels  road,  the  portion  of  said 
roadway  outside  of  said  park  to  be  constructed  by  or  under 
the  authority  ofthe  Commissioners  of  the  District  of  Colum- 
bia and  the  portion  ofthe  same  within  said  park  to  be  con- 
structed by  or  under  the  authority  of  the  board  of  control 
of  the  Bock  Creek  Park. 

And  further,  that  one  branch  may  be  constructed  by  said   ^f^****- 
Commissioners  from  said  main  roadway,  at  a  point  to  be 
selected  by  the  said  Commissioners  north  of  Bock  Creek, 
running  northwesterly  to  the  District  line  and  to  connect 
with  a  road  or  roads  in  Montgomery  County,  Maryland, 
connecting  the  neighborhood  of  Linden  and  Forest  Glen, 
Maryland,  with  the  said  roadway;  and  further,  that  an- 
other branch,  starting  at  a  point  south  of  Bock  Creek,  to 
be  selected  by  the  said  Commissioners,  and  running  west 
or  westwardly,  may  be  constructed  to  the  District  line  to 
connect  with  a  road  or  roads  leading  from  the  direction  of 
Chevy  Chase,  Maryland :  Provided^  That  said  Commission-    g*"***^-,  ^  ^ 
ers  may  construct  any  portion  of  said  roadway  or  of  either  grwuid?   **" 
or  both  of  said  branches  only  upon  the  donation  of  the 
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groand  necessary  for  said  roadway  and  branch  or  branches 
to  the  United  States  by  the  present  owners  in  such  manner 
as  may  be  satisfactory  to  the  said  Commissioners;  that  the 
said  roadway  commencing  at  the  upi>er  end  of  Brightwood 
aveune  shall  be  laid  off  and  constructed  more  particularly 
as  follows,  by  or  under  the  authority  of  the  said  Commis- 
sioners: 
Looation.  Commencing  at  a  point  on  Brightwood  avenue  on  the 

line  between  the  land  of  Van  Eiswick's  heirs  and  Lee  and 
running,  upon  and  with  said  dividing  line  westwardly  ou 
the  street,  or  a  portion  of  the  street,  laid  out  on  the  street- 
extension  plan  of  section  one  to  about  where  said  line  or 
street  crosses  a  tributary  of  Bock  Creek  known  as  Silver 
Spring  Branch:  from  that  point  on  or  with  the  street  im- 
mediately nortn  of  Bock  Creek  Park,  as  shown  by  said 
plan,  westwardly  through  the  land  of  the  Van  Biswick  heirs 
to  or  about  a  point  one  thousand  feet  from  the  District  and 
Maryland  boundary  line;  thence,  by  or  under  the  author- 
ity of  the  board  of  control  of  Bock  Creek  Park,  south  and 
west  across  Bock  Creek  and  through  Bock  Creek  Park  to 
the  land  of  Mrs.  Alida  Catherine  Brown,  following  the 
easiest  and  most  available  grade;  and  thence,  by  or  under 
the  authority  of  said  Commissioners,  through  the  land  of 
Mrs.  Brown  in  a  southwest  ^direction  to  the  northeastern 
bend  of  the  Daniels  road,  and  with  power  and  discretion 
in  the  said  Commissioners  and  board  of  control  to  alter  or 
vary  the  line  of  said  roadway  as  may  se^m  to  them  advan- 
tageous, with  a  view  to  public  convenience  and  economy  of 
R  0  a  d  w  a  V  coustructiou.  That  the  board  of  control  of  the  Bock  Creek 
Creek*  iw^rk ;  P»rk  bc,  aud  it  is  hereby,  authorized  to  construct  a  road- 
bridg©,  6to.  '  way  across  said  park,  to  connect  with  the  roadway  herein- 
before provided  for,  and  a  bridge  over  Bock  Creek,  with 
Appropriation  the  neccssary  approaches;  and  that  the  sum  of  sixteen 
thousand  five  hundred  dollars  is  hereby  appropriated,  one- 
half  out  of  any  money  in  the  Treasury  not  otherwise  ap- 
propriated and  the  other  half  out  of  the  revenues  of  the 
District  of  Columbia,  ten  thousand  five  hundred  dollars  ; 
thereof  to  be  expended  by  the  said  Commissioners,  or  under 
their  authority,  for  the  construction  of  the  said  roadway  and 
culverts  and  branch  or  the  branches  hereinbefore  provided 
for  outside  of  said  park  and  six  thousand  dollars  thereof 
to  be  expended  by  said  board  of  control^  or  under  its  au- 
thority, for  the  construction  of  the  portion  of  said  road- 
way, bridge,  and  approaches  within  said  park. 
Approved,  February  21, 1899,    . 


Febraary 24,1809.  CHAP.  187.— An  Act  Making  appropriation 8  for  tlie  legislative, 
executive,  and  jndioial  expenses  of  the  Qovernment  lor  the  fiscal  year 
ending  Jane  thirtieth,  nineteen  hnndred,  and  for  other  purposes. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 
©c^^^S^dTdi^'^^^^  CTntfcd  States  of  America  in  Congress  assembled,  ThBt 
S3M^'Siee°ap-  thcfollowing  suuis  be,  and  the  same  are  hereby,  appropriate, 
propriatioiw.      qq^  ^f  ^ny  moucy  in  the  Treasury  not  otherwise  appropri- 
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^11  compensation  for  the  service  of  tbe  fiscal  year 
<)  thirtieth,  nineteen  hundred,  for  the  objects 
oressed,  namely: 

^  m  m  m 
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VR  DEPARTMENT. 


War    Depait- 
ment. 


iiiEP   OP   Engineers:  For  chief  Bmcim^r  of- 
aollars;  four  clerks  of  class  four;  two  ^ 
^ree;  two  clerks  of  class  two;  three  clerks 
,  one  clerk,  one  thousand  dollars;  one  assist- 
onger,  and  two  laborers;  in  all,  twenty-one  thou- 
oight  hundred  and  forty  dollars. 
And  the  services  of  skilled  draftsmen,  civil  engineers,    skuied  dnift*- 
and  such  other  services  as  the  Secretary  of  War  may  deem™**^ 
necessary  may  be  employed  in  the  office  of  the  Ohief  of 
Engineers  to  carry  into  effect  the  various  appropriations 
for  rivers  and  harbors,  fortifications,  and  surveys  to  be  paid 
from  such  appropriations:  Provided,  That  the  expenditures    ^^^^^  ^^ 
on  this  account  for  the  fiscal  year  ending  June  thirtieth,  pendTtoxtt!* 
nineteen  hundred,  shall  not  exceed  seventy-two  thousand 
dollars;  and  that  the  Secretary  of  War  shall  each  year,  in 
the  annual  estimates,  report  to  Congress  the  number  of 
persons  so  employed  and  the  amount  paid  to  each. 


Proviso. 
Limit  of  ex* 


PUBLIC  BUILDnrGS  AND  GROUNDS.  ,  P"*"' 

groandB. 

Office  of  public  buildinos  and  gbounds:  For   cierk. 
one  clerk,  one  thousand  six  hundred  dollars;  one  surveyor  *®'''**^* 
and  draftsman,  one  thousand  five  hundred  dollars;  one 
messenger;  landscape  gardener,  two  thousand  dollars;  in 
all,  five  thousand  nine  hundred  and  forty  dollars. 

For  overseers,  draftsmen,  foremen,  gardeners,  mechan- 
ics, and  laborers  employed  in  the  public  grounds,  twenty- 
eight  thousand  dollars. 

For  day  watchmen  as  follows:  One  in  Franklin  Park; 
one  in  Lafayette  Park;  two  in  Smithsonian  Grounds;  one 
in  Judiciary  Park;  one  in  Lincoln  Park  and  adjacent  reser 
vations;  one  at  Iowa  Circle;  one  at  Thomas  Circle  and 
neighboring  reservations;  one  at  Washington  Circle  and 
neighboring  reservations;  one  at  Dupont  Circle  and  neigh- 
boring reservations;  one  at  McPherson  and  Farragut 
parks;  one  at  Stanton  Park  and  neighboring  reservations; 
two  at  Henry  and  Seaton  parks  and  reservations  east  of 
Botanic  Garden ;  one  at  Mount  Vernon  Park  and  adjacent 
reservations;  one  for  the  greenhonses  and  nursery;  one  at 
grounds  south  of  Executive  Mansion ;  one  at  Garfield  Park ; 
eighteen  in  all,  at  six  hundred  and  sixty  dollars  each, 
eleven  thousand  eight  hundred  and  eighty  dollars. 

For  night  watchmen  as  follows:  Two  in  Smithsonian 
Grounds;  one  in  Judiciary  Park;  one  in  Henry  and  Seaton 
parks  and  reservations  east  of  botanic  Garden ;  and  one 
in  Garfield  Park;  five  in  all,  at  seven  hundred  and  twenty 
dollars  each,  three  thousand  six  hundred  dollars. 


bnfld- 
a  n  d 


Overseers,  eto. 


Watohmen. 
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Wakefield, Vft.     FoF  watcbmau  for  the  care  of  the  monument  and  dock  at 
Wakefield,  Virginia,  the  birthplace  of  Washington,  three 
hundred  dollars. 
Contingent  ex-     For  Contingent  and  incidental  expenses,  five  hundred 
^•**~*  dollars. 

•  •  •  •  • 

not^a^RibiefoJ     ^®^*  ^"  T^*"**  *^®  appropriations  herein  made  for  the  oflS- 

focrpaoitat^cers,  clerks,  and  persons  employed  in  the  public  service 

empioyeea.        QhM  uot  be  available  for  the  compensation  of  any  persons 

permanently  incapacitated  for  performing  such  service. 

The  establishment  of  a  civil  pension  roll  or  an  honorable 

service  roll,  or  the  exemption  of  any  of  the  officers,  clerks, 

and  persons  in  the  public  service  from  the  existing  laws 

respecting  employment  in  such  service,  is  hereby  prohib- 

ThTny  days' ^^^-  P^ovided^  That  the  thirty  days'  annual  leave  of  ab- 

leave  of  absence  seucc  with  pay  iu  any  one  year  to  clerks  and  employees  in 

sJindaysIeto^***^^^®  Several  Executive  Departments  authorized  by  existing 

laws  shall  be  exclusive  of  Sundays  and  legal  holidays. 

B«pe«i-  Sec.  5.  That  all  laws  or  parts  of  laws  inconsistent  with 

this  Act  are  repealed. 

Approved,  February  24, 1899. 


Febrnary 27,1899.  CHAP.  206.~An  Act  To  authorize  the  Saint  Lonis,  Siloam  and 
Sontberu  Railroad  Conipany,  of  Missouri  aud  Arkansas,  to  constract 
a  bridge  across  White  River  in  the  State  of  Arkansas. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 
io«n  a^^sonfh-  ^/  ^^^  United  States  of  America  in  Congress  assembled j  That 
•TO  Railroad  may  the  Saiut  Louis,  Slloam  and  Southern  Eailroad  Company, 
Biver? Arkanww^  of  Missouri  and  Arkansas,  a  corporation  created  and  exist- 
ing by  virtue  of  the  law  of  the  State  of  Arkansas,  its  suc- 
cessors and  assigns,  be,  and  is  hereby,  authorized  to  con- 
struct and  maintain  a  bridge  across  White  Eiver  in  the 
State  of  Arkansas  for  the  crossing  of  said  river  with  its 
•    railroad  line  at  such  point  as  may  be  selected  by  the  said 
railroad  company  and  approved  by  the  Secretary  of  War. 
foJd?etc^bridii.  S^^^  bridge  shall  be  constructed  to  provide  for  the  passage 
of  railroad  trains,  and,  at  the  option  of  said  railroad  com- 
pany, may  be  used  for  the  passage  of  wagons  aud  vehicles 
of  all  kinds,  for  the  transit  of  animals,  and  for  foot  passen- 
Tou.  gers,  for  such  reasonable  rates  of  toll  as  may  be  fixed  by 

the  said  railroad  company  and  approved  by  the  Secretary 
of  War. 
etrocti^e  ^^^°d     ^^^'  ^'  ^^^^  ^^^  bridge  built  under  this  Act  and  subject 
po0troato.  ^°   to  its  limitations  shall  be  a  lawful  structure,  and  shall  be 
recognized  and  known  as  a  post  route;  and  shall  enjoy  the 
same  rights  and  privileges  as  other  post  roads  in  the  United 
oom*pame?**'*^ '  ^^'^^^^f  *^^  cqual  privileges  in  the  use  of  said  bridge  shall 
be  granted  to  all  telegraph  and  telephone  companies;  and 
the  United  States  shall  have  the  right  of  way  across  said 
bridge  and  its  approaches  for  postal  telegraph  purposes. 
kSs  urnM.**"'     ^^^-  ^'  '^^^^  *^1  railroad  companies  desiring  the  use  of 
said  bridge  shall  have  and  be  entitled  to  equal  rights  and 
privileges  relative  to  the  passage  of  railway  trains  over  the 
same  and  over  the  approaches  thereto,  and  upon  the  pay- 
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mentof  a  reasonable  compensatiou  for  such  use;  and  i^^ ;^th*ow n©?^ 
case  the  owner  or  owners  of  said  bridge  and  the  several  bridge^'"**' 
irailroad  companies,  or  any  of  them  desiring  snch  use,  shall 
fail  to  agree  upon  the  sum  or  sums  to  be  paid,  and  upon  the 
rules  and  conditions  to  which  each  shall  conform  in  using  said 
l>ridge,  all  matters  at  issue  between  them  shall  be  decided 
"by  the  Secretary  of  War,  upon  a  hearing  of  the  allegations 
and  proofs  of  the  parties. 

Sec.  4.  That  the  bridge  authorized  to  be  constructed  ^^8jp^«Jj^y^«f 
under  this  Act  shall  be  built  under  and  subject  to  such  regu-  uutionar*  ^"'' 
lations  for  the  security  of  the  navigation  of  said  river  as 
the  Secretary  of  War  shall  prescribe,  and  to  secure  that 
object  the  said  company  or  corporation  shall  submit  to  the 
Secretary  of  War  for  his  examination  and  approval  designs 
and  drawings  of  the  bridge,  and  a  map  of  the  location, 
giving  all  -  details  necessary  to  enable  the  Secretary  of 
War  to  judge  whether  the  location  selected  is  a  proper  one$ 
and  until  the  said  plans  and  location  are  approved  by  the-^^  approve 
Secretary  of  War  the  bridge  shall  not  be  commenced  or 
built;  and  should  any  changes  be  made  in  the  plans  of  said  -^*^««^ 
bridge  during  the  progress  of  construction,  such  changes 
shall  be  subject  to  the  approval  of  the  Secretary  of  War, 
and  all  changes  in  said  bridge  required  by  the  Secretary 
of  War  at  any  time,  or  its  entire  removal,  shall  be  at  the 
expense  of  the  corporation  owning  or  operating  said  bridge. 

Seo.  5.  That  the  right  to  alter,  amend,  or  repeal  this  Act   -^«ndment. 
is  hereby  expressly  reserved. 

Seo.  6.  That  this  Act  shall  be  null  and  void  if  actual ^com me no^ 
construction  of  the  bridge  herein  authorized  is  not  com-  pietion. 
menced  within  one  year  and  completed  within  three  years 
firom  the  date  hereof. 
Approved,  February  27, 1899. 


CHAP.  210.— An  Act  Making  appropriations  for  the  support  of  the  Febraary27,l89Q. 
Military  Academy  for  the  fiscal  year  ending  June  tbirtiettii  nineteen 
hundred. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives, 
of  the  United  States  of  America  in  Congress  assembled y  That^^^J^'r^^^J; 
the  following  sums  be,  and  the  same  are  hereby,  appropri-  Som.  '^**"*** 
ated,  out  of  any  money  in  the  Treasury  not  otherwise  appro- 
priated, for  the  support  of  the  Military  Academy  for  the 
fiscal  year  ending  June  thirtieth,  nineteen  hundred: 

Pennanent  at- 
PERMANENT  ESTABLISHMENT.  tobliBhmeiit. 


For  pay  of  one  instructor  of  practical  military  engineer- 
ing (major),  in  addition  to  pay  as  captain,  moiintc^,  five 
hundred  dollars; 

•  •  •  •  • 

'  For  pay  of  eight  assistant  professors  (captains)  in  addi- 
tion to  pay  as  first  lieutenants,  not  mounted,  four  thousand 
dollars; 

For  pay  of  five  senior  instructors  of  cavalry,  artillery, 
and  infantry  tactics,  ordnance  and  gunnery,  and  practical 
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military  engineering  (captains),  in  addition  to  pay  as  first 
lieutenants,  not  moonted,  two  thousand  five  hundred  dol- 
lars; 

•  •  •  •  • 

Approved,  February  27, 1899. 


Febrnaryar^iaw.  CHAP.  211.— An  Act  To  aathorize  the  Grand  Rapids  Water  Power 
and  Boom  Company,  of 'Grand  Rapids,  Minnesota,  to  constmot  a  dam 
and  bridge  across  the  Mississippi  River. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 
Grand  Rapids  of  fhe  United  States  of  America  in  Congress  assembled^  That 
»ii*d**Boom^ca  the  consent  of  Congress  is  hereby  granted  to  the  Grand 
MiMiM*^S'w'v.®*P^^®  Water  Power  and  Boom  Company,  of  Grand  Rap- 
eratGnTndBapids,  Miuncsota,  its  successors  and  assigns,  to  construct 
ids,  Minn.         across  the  Mississippi  River,  at  a  point  within  the  limits  of 
the  village  of  Grand  Rapids,  Minnesota,  to  be  approved  by 
i>»^^oto.,  for  the  Secretary  of  War,  a  dam,  canal,  and  works  necessarily 
parpi«8P**^*' incident  thereto,  for  water-power  purposes,  and  a  wagon 
and  foot  bridge  if  desired  in  connection  therewith  for  the 
purpose  of  travel.    Said  dam  shall  be  so  constructed  that 
there  can  at  any  time  be  constructed  in  connection  there- 
Go'^^'mont  ^^^^  *  Suitable  lock  for  navigation  purposes :  Provided,  That 
control,  eto.       the  Government  of  the  United  States  may  at  any  time  take 
possession  of  ^aid  dam  without  compensation  and  control 
the  same  for  purposes  of  navigation,  but  shall  not  do  so  to 
the  destruction  of  the  water  power  created  by  said  dam  to 
any  greater  extent  than  may  be  necessary  to  provide  proper 
^nttnwtion,  facilities  for  navigation :  Provided  also.  That  said  dam  shall 
be  so  constructed  that  it  will  not  at  any  time  raise  the  water 
surface,  at  a  point  three  hundred  feet  above  said  dam,  to  an 
elevation  higher  than  the  floor  of  the  sluices  of  the  reservoir 
dam  built  by  the  Government  at  Pokegama  Falls  on  the 
Mississippi  River,  in  section  thirteen,  township  fifty  five^ 
range  twenty-six  west  of  the  fourth  principal  meridian, 
j^?f»*»«®®^«»^  Minnesota:  Provided  further,  That  said  dam  shall  be  so 
constructed  as  to  provide  for  the  free  passage  of  saw  logs 
without  tolls  or  charges;  and  the  said  company  shall  con- 
Fiahways.      gtruct  and  maintain,  at  its  own  expense,  suitable  fishways, 
to  be  approved  by  the  United  States  Fish  Commissioner; 
and  the  said  company,  its  successors  and  assigns,  shall 
Changes.        make  such  change  and  modification  in  said  dam,  canal,  and 
works  incident  thereto,  and  said  bridge,  as  the  Secretary 
of  War  may  from  time  to  time  deem  necessary  in  the  inter- 
ests of  navigation,  at  its  own  cost  and  expense:  Provided 
Litigation,     further,  That  in  case  any  litigation  arises  from  the  obstruc- 
tion of  the  channel  by  said  dam,  canal,  and  works  inci- 
dent thereto,  or  such  bridge,  the  case  may  be  tried  in  the 
proper  court  of  the  United  States  in  the  district  in  which 
said  works  are  situated. 
Amendment.       g^^;,^  o.  That  the  right  to  amend,  alter,  or  repeal  this 
Act  is  hereby  expressly  reserved. 
ment^Md  "oSm'     Seo.  3.  That  this  Act  Shall  be  null  and  void  unless  said 
pietion.  dam  herein  authorized  be  commenced  within  one  year  and 

completed  within  three  years  from  the  date  hereo£ 
Approved,  February  27, 1899. 
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CHAP.  212.— An  Act  Granting  the  right  and  authority  to  the  Pen-  February  27,1899. 
BAcola  and  Northwestern  Railroad  Company  to  hnild  bridges  over 
certain  rivers  in  the  State  of  Alabama. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 
of  the  United  States  of  America  in  Congress  assembled^  That    Penjacoia  and 
the  Pensacola  and  Northwestern  Eailroad  Cornpanji,  a  rail-  KaUroad^may 
road  corporation  organized  under  the  laws  of  the  States  of  ^j^<^««^'»^^ 
Florida  and  Alabama,  be,  and  is  hereby,  authorized  and  bama.  ^*^ 
empowered  to  construct,  maintain,  and  operate  one  bridge 
across  each  of  the  following-named  rivers,  all  in  the  State 
of  Alabama:  The  Alabama  Eiver,  at  a  point  in  Monroe 
and  Clarke  counties,  or  in  Wilcox  County,  Alabama;  the 
Warrior  Eiver,  at  a  point  in  Hale  and  Greene  counties, 
Alabama,  or  at  a  point  in  Marengo  and  Greene  counties, 
Alabama;  the  Tennessee  Eiver,  at  a  point  in  the  counties 
of  Colbert  and  Lauderdale,  Alabama;  the  Sipsey  Eiver,  at 
a  point  in  Pickens  or  Tuscaloosa  County,  Alabama;  and  to 
lay  railroad  tracks  on  the  said  bridges  to  run  trains  on  Kaibroadtraoks. 
same. 

Sec.  2.  That  any  bridges  built  under  this  Act  and  sub-  ^  J^fcti^H^^^Jd 
ject  to  its  limitations  shall  be  lawful  structures,  and  shall  p<^Trout&8.'^° 
be  recognized  and  known  as  post  routes;* and  they  shall 
enjoy  the  same  rights  and  privileges  as  other  post-roads  in  • 

the  United  States;  and  equal  privileges  in  the  use  of  said  Teiegraph,eto., 
bridges  shall  be  granted  to  all  telegraph  ftnd  telephone  comp«^««- ' 
companies;  and  the  United  States  shall  have  the  right  of 
way  across  said  bridges  and  their  approaches  for  postal 
telegraph  purposes. 

Sec.  3.  That  all  railroad  companies  desiring  the  use  of  j^^^®^"^* 
said  bridges  shall  have  and  be  entitled  to  equal  rights  and 
privileges  relative  to  the  passage  of  railway  trains  over  the 
same  and  over  the  approaches  thereto,  upon  the  payment 
of  a  reasonable  compensation  for  such  use;  and  in  case  the~j}h**«JJJJJi®°J 
owner  or  owners  of  said  bridges  and  the  several  railroad  bridge. 
companies,  or  any  of  them,  desiring  such  use  shall  fail  to 
agree  upon  the  sum  or  sums  to  be  paid  and  upon  the  rules 
and  conditions  to  which  each  shall  conform  in  using  said 
bridges,  all  matters  at  issue  between  them  shall  be  decided 
by  the  Secretary  of  War,  upon  a  hearing  of  the  allegations 
and  proofs  of  the  parties. 

Sbc.  4.  That  all  bridges  authorized  to  be  constructed  wa*?w*Ippruve 
under  this  Act  shall  be  built  under  and  subject  to  such  plans,  etc. 
regulations  for  the  security  of  the  navigation  of  said  rivers 
as  the  Secretary  of  War  shall  prescribe,  and  to  secure  that 
object  the  said  company  or  corporation  shall  submit  to  the 
Secretary  of  War,  for  his  examination  and  approval,  maps 
of  location  and  designs  and  drawings  of  each  of  the  bridges ; 
and  until  the  said  plans  and  locations  are  approved  by  the 
Secretary  of  War  the  bridges  shall  not  be  commenced  or 
built;  and  should  any  changes  be  maile  in  the  plans  of-obanges. 
said  bridges,  or  any  one  of  them,  during  the  progress  of 
construction  or  after  completion,  such  changes  shall  be  sub- 
ject to  the  approval  of  the  Secretary  of  War,  and  all  changes 
in  said  bridges,  or  any  one  of  them,  required  by  the  Secre- 
tary of  War,  at  any  time,  or  their  entire  removal,  shall  be 
UNO  99 246 
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made  promptly  by  the  corporatiouB  or  persons  owning  or 
operating  said  bridges,  at  tbeir  own  expense. 
Atnendment.       Seo.  6.  That  the  right  to  alter,  amend,  or  repeal  this  Act 

is  hereby  expressly  reserved. 
Commence.     Seg.  6.  That  this  Act  Shall  be  nail  and  void  if  actaal 
pi^ion^^  *'^' construction  of  the  bridges  herein  authorized  is  not  com- 
menced within  one  year  and  completed  within  three  years 
from  the  date  thereof 
Approved,  February  27, 1899, 


MTchi.i8W.  CHAP.  329.— An  Act  To  authorise  the  Georna  Pine  Railway,  of 
Georgia,  to  constmct  a  bridge  aorees  the  Flint  River,  a  navigable 
stream  in  Decatur  County,  Georgia. 

Be  it  enacted  by  the  Senate  and  House  of  R^resentatires 
o«orgi*  Tin^  of  the  United  States  of  America  in  Congress  a^sembled^  That 
brVdge^FUn^*^®  Georgia  Pine  Railway  Company,  of  Georgia,  be,  and  is 
RiTw,  Georgu.  hereby,  authorized  to  construct  and  maintain  and  operate 
a  bridge  across  the  Flint  Hiver,  a  navigable  stream,  in  the 
county  of  Decatur,  State  of  Georgia;  said  bridge  to  be 
located  at  or  near  the  town  of  Bainbridge. 
Secretary  of     Sbg.  2.  That  Said  bridge  shall  be  built  and  located  under 
*  piM8,^to*^^™^*  *^^  subject  to  such  regulations  for  the  security  of  naviga- 
tion as  the  Secretary  of  War  may  prescribe;  and  to  secure 
that  object  t&e  said  Georgia  Pine  Kailway  Compiiny,  of 
Georgia,  shall  submit  for  his  examination  designs  and  draw- 
ings of  the  bridge,  and  maps  of  the  location,  and  until  the 
said  plans  and  location  are  approved  by  him  the  bridge 
-change*.         Shall  uot  be  commcuccd  or  built;  and  should  any  change 
be  made  in  said  bridge,  before  or  after  completion,  such 
changes  shall  be  likewise  subject  to  the  approval  of  the 
Secretary  of  War. 
Aids  to  DAYi-     Sec.  3.  That  said  bridge  shall  be  kept  and  managed  so 
gatioD.  j^  ^  Qfl-^r  reasonable  and  proper  means  for  the  passage  of 

Lights.  vessels  and  craft  through  or  under  the  same;  and  for  the 

safety  of  vessels  passing  at  night  there  shall  be  displayed 
on  said  bridge  at  night,  from  sunset  to  sunrise,  at  the 
expense  of  the  owners  thereof,  such  lights  or  other  signals 
Expense  of  as  the  Light* Housc  Board  may  prescribe.    And  any  changes 
ohsnges.  |jj  g^^j^  bridge  which  the  Secretaiy  of  War  may  at  any  time 

deem  necessary,  and  order  in  the  interests  of  navigation, 
shall  be  made  by  the  owners  thereof  at  their  own  expense. 
Rights  of  rau-     Seg.  4.  That  all  railroad  companies  desiring  the  use  of 
roads  to  use.      ^|^^  bridge  authorized  by  this  Act  shall  have  and  be  enti- 
tled to  equal  rights  and  privileges  relative  to  the  passage 
of  railway  trains  or  cars  over  the  same  and  over  the 
approaches  thereto  upon  the  payment  of  a  reasonable  com- 
—disagreement  pensation  for  such  usc;  and  in  case  the  owner  or  owners  of 
bridge. '^°*'^  **^8aid  bridge  and  the  several  railroad  companies,  or  any  one 
of  them,  desiring  such  use  shall  fail  to  agree  upon  the  sum 
or  sums  to  be  paid,  and  upon  rules  and  conditions  to  which 
each  shall  conform  in  using  said  bridge,  all  matters  at  issue 
between  them  shall  be  decided  by  the  Secretary  of  War 
upon  a  hearing  of  the  allegations  and  proof  of  the  parties; 
Teiegraph,eto.,  and  CQual  privileges  in  the  use  of  said  bridge  shall  be 
oompan  es.        granted  to  all  telegraph  and  telephone  companies. 
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Sec.  6.  That  the  bridge  constracted,  maintained,  and  .^J^^^  ^Jjj 
operated  ander  this  Act  and  according  to  its  limitations  poet  route.  ^^ 
shall  be  a  lawfal  stractnre,  and  shall  be  recognized  and 
known  as  a  post  route,  upon  which  also  no  higher  charge 
shall  be  made  for  the  transportation  over  the  same  of  the 
mails,  the  troops,  and  the  munitions  of  war  of  the  United 
States  than  the  rate  per  mile  paid  for  transportation  of  said 
mails,  troops,  and  munitions  over  the  railroads  and  public 
highways  leading  to  said  bridge;  and  the  United  States 
shall  have  the  right  of  way  for  postal,  telegraph,  and  tele- 
phone purposes  over  said  bridge. 

Sec.  6.  That  this  Act  shall  l^  null  and  void  if  actual  con-  Commenoemeiit 
struction  of  the  said  bridge  be  not  commenced  in  one  year  •^~"p**^®°' 
and  completed  in  three  years  from  the  date  hereof. 

Sec.  7.  That  the  right  to  al};er,  amend,  or  repeal  this  Act   AmendnMoi. 
is  hereby  expressly  reserved. 

Approved,  March  1,  1899. 


CHAP.  352.— An  Act  For  increasing  the  efflcienoy  of  the  Army  of  MMoha,  18W. 
the  United  States,  and  for  other  purpoees. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 
of  the  United  States  of  America  in  Congress  asaembledy  That   Amy. 
from  and  after  the  date  of  approval  of  this  Act  the  Army   o«°»p«»w<»««^ 
of  the  United  States  shall  consist  of    •    •    •    a  Corps  of 
Engineers,    •    •    • 

•  •  •  •  • 

Sbo.  7.  That  the   •    •    •    Corps  of  Engineers  •    •    •    compodtion  of 
shall  consist  of  the  oflBcers  and  enlisted  men  now  provided  JJJ^^^Sl'^** 
by  law :  Provided j  That  the  battalion  of  engineers,  and    U;*^*-  . 
the  officers  serving  therewith,  shall  constitute  a  partof  theginJntotep^ 
line  of  the  Army:  of  une. 

•  •  •  •  '         • 

Sec.  13.    •    •    •    And  provided  also^  That  any  ofl&oer   Appjrfntmeiit 
now  in  the  Army,  who  was  graduated  at  the  head  of  hiSof^fi^^'^ 
class  at  the  United  States  Military  Academy  and  who  i®  Jf ^•eJPJf  SSir* 
not  now  in  the  Corps  of  Engineers,  may  be  appointed  to  unitary^  load*- 
the  Corps  of  Engineers  with  the  same  gra<le  and  date  of  ®°*y* 
commission  that  he  would  have  if  he  had  been  appointed 
to  the  Corps  of  Engineers  on  graduation;  but  said  com- 
mission shall  not  entitle  an  officer  to  any  back  pay  or— nohaokpiy. 
allowance. 

•  #  #  •  # 

Sec.  17.  That  no  officer  or  private  soldier  shall  be  de-  *»»•  ®  d*"i*^' 
tailed  to  sell  intoxicating  drinks,  as  a  bartender  or  other-  ^utitodf  ^  * 
wise,  in  any  post  exchange  or  canteen,  nor  shall  any  other 
person  be  required  or  allowed  to  sell  such  liquors  in  any 
encampment  or  fort  or  on  any  premises  used  for  military 
purposes  by  the  United  States;  and  the  Secretary  of  War 
is  hereby  directed  to  issue  such  general  order  as  may  be 
necessary  to  carry  the  provisions  of  this  section  into  full 
force  and  effect. 

Seg.  18.  That  all  laws  or  parts  of  laws  which  conflict   Bepoti. 
with  the  provisions  of  this  Act  are  hereby  repealed. 

Approved,  March  2, 1899. 
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MftToh  2, 1809.      CHAP.  366.— An  Act  Aathorizing  the  coDstraction  of  three  hridjces 

across  the  Coneoah  River,  a  navigable  stream,  in  Escambia  County, 

Alabama. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 
BBotimb  imof  the  United  States  of  America  in  Congress  assetnbled^  That 
br?dg©°the  cw  the  court  of  county  commissioners  of  Escambia  County,  in 
cub  ^iver.  Ala  the  State  of  Alabama,  be,  and  is  hereby,  authorized  to  con- 
struct, maintain,  and  operate  three  bridges  across  the 
Conecuh  Biver,  a  navigable  stream,  in  Escambia  County, 
LocaUon.       Alabama;  Said  bridges  to  be  located,  one  at  Jurnegans 
Ferry,  near  Pollard,  Alabama;  one  in  the  neighborhood  of 
Hendleys  Ferry,  near  Brewton,  Alabama,  and  one  near 
where  Parkers  Ferry  now  crosses  said  Conecuh  Biver. 
^secretary^of     Sec.  2.  That  Said  bridges  shall  be  located  and  built  under 
piMis,  oti^^"*^^  and  subject  to  such  regulations  for  the  security  of  naviga- 
tion as  the  Secretary  of  War  may  prescribe;  and  to  secure 
that  object  the  said  court  of  county  commissioners  shall 
submit  for  his  examination  designs  and  drawings  of  the 
bridges  and  maps  of  the  locations,  and  until  the  said  plans 
and  locations  are  approved  by  him  the  bridges  shall  not 
— <*»n«~-        be  commenced  or  built;  and  should  any  changes  be  made 
in  either  of  said  bridges,  before  or  after  completion,  such 
changes  shall  be  likewise  subject  to  the  approval  of  the 
Secretary  of  War. 
gauot'  ^  "*''*■     Seo.  3.  That  the  said  bridges  shall  be  so  kept  and  man- 
aged  as  to  oD'er  reasonable  and  proper  means  for  the  pas- 
sage of  vessels  and  other  craft  through  or  under  the  same; 
Ligbta.  and  for  the  safety  of  vessels  passing  at  night  there  shall 

be  displayed  on  said  bridges,  from  sunset  to  sunrise,  at  the 
expense  of  the  owners  thereof,  such  lights  or  other  signals 
Expene©  ofas  the   Light-Housc    Board    may    prescribe.    And   any 
*     *^*  changes  in  either  of  said  bridges  which  the  Secretary  of 

War  may  at  any  time  deem  necessary,  and  order  in  the 
interests  of  navigation,  shall  be  made  by  the  owners  there- 
of at  their  own  expense. 
mSi?"a2d*^iS:     Sec.  4.  That  this  Act  shall  be  null  and  void  if  actual 
pieUon.  construction  of  the  said  bridges  be  not  commenced  in  one 

year  and  completed  in  three  years  from  the  date  hereof. 
Amendment.       Sbc.  5.  That  the  right  to  alter,  amend,  or  repeal  this  Act 
is  hereby  expressly  reserved. 
Approved,  Mar(5h  2, 1899. 


March  2, 1899.       CHAP.  371.— Ad  Act  To  authorize  the  constraotion  of  a  hridge 

acro88  the  Monongahela  River  at  Morgautown,  in  the  State  of  West 

Virginia. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 
c5*unt°*^mi*^*^^^^  IT^wffed  States  of  America  in  Congress  assembled,  Ths^t 
br?dge  lon^ll  the  asscut  of  the  United  States  of  America  is  hereby  given 
Siorjcontown  w^  ^  ***®  couuty  court  of  Mouougalia  Couuty,  West  Virginia, 
va.  'a  corpoiation  under  the  laws  of  said  State,  to  construct 

and  maintain  a  bridge  over  the  Monongahela  Biver  at  Mor- 

gantown,  in  said  State. 
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Sbo.  2.  Tbat  the  bridge  shall  be  so  constructed  that  a  ^^^^^■'o  "«▼*«»• 
free  and  unobstructed  passage  may  be  secured  to  all  ves- 
sels and  other  water  craft  navigating  said  river;  and  any 
l)ridge  constructed  under  this  Act  shall  be  located  and  built  secretary  of 
under  and  subject  to  such  regulations  for  the  securing  of  ^^*eto*^"*^* 
navigation  of  said  river  as  the  Secretary  of  War  shall  pre- 
scribe ;  and  to  secure  that  object  the  said  county  court  shall 
Bubmit  to  the  Secretary  of  War,  for  his  examination  and 
approval,  the  designs  and  drawings  of  the  bridge,  piers, 
and  approaches,  and  a  map  of  the  location,  giving,  for  the 
space  of  at  least  one  mile  above  and  one  mile  below  the 
proposed  location,  the  topography  of  the  banks  of  the  river, 
the  shore  lines  at  high  and  low  water,  and  the  direction 
and  strength  of  the  current  at  all  stages,  and  the  soundings, 
accurately  showing  the  bed  of  the  stream,  and  the  location 
of  other  bridge  oi;  bridges,  wharfs,  landings,  or  ferries,  and 
shall  furnish  such  other  information  as  shall  be  required 
for  a  full  and  satisfactory  understanding  of  the  subject; 
and  until  said  plan  and  location  of  the  bridge  are  approved 
by  the  Secretary  of  War  the  bridge  shall  not  be  commenced 
or  built;  and  after  such  approval  by  the  Secretary  of  War  -change*. 
the  approved  plans  and  designs  for  the  bridge  shall  not  be 
deviated  from  or  added  to,  either  during  the  construction 
or  after  the  completion  of  the  bridge,  until  the  proposed 
change  shall  have  been  submitted  to  the  Secretary  of  War 
and  received  his  approval;  and  the  said  bridge  shall  be  at 
all  times  so  kept  and  managed  as  to  offer  reasonable  and 
proper  means  for  the  passage  of  vessels  under  said  bridge; 
and  if  at  any  time  the  navigation  of  said  river  shall  in  any 
manner  be  obstructed  or  impaired  by  the  bridge  authorized 
by  this  Act  to  be  constructed,  the  Secretary  of  War  shall 
have  authority,  and  it  shall  be  his  duty,  to  require  said 
company  to  alter  and  change  said  bridge  at  its  own  expense 
in  such  manner  as  may  be  proper  to  secure  free  and  com- 
plete navigation  without  impediment. 

Seo.  3.  That  any  bridge  built  under  this  Act  and  sub-    ijwftai  stnw^ 
ject  to  its  limitations  shall  be  a  lawful  structure  arid  shall  ronte."     *^ 
be  recognized  and  known  as  a  post  route,  upon  which  also 
no  higher  charge  shall  be  made  for  the  transmission  over 
the  same  of  the  mail,  the  troops  and  munitions  of  war  of 
the  United  States  than  the  rate  per  mile  paid  for  the  trans- 
portation over  the  public  highways  leading  to  said  bridge, 
and  it  shall  enjoy  the  rights  and  privileges  of  other  post 
roads  of  the  United  States;  and  equal  privileges  in  the  use    Teiegraph,eto., 
of  said  bridge  shall  be  granted  to  all  telegraph  and  tele- "^""p^^**- 
phone  companies,  and  the  United  States  shall  have  the  right 
of  way  across  said  bridge  and  its  approaches  for  said  postal- 
telegraph  purposes. 

SBC.  4.  That  this  Act  shall  be  null  and  void  if  actual  ^^^^^^ 
construction  of  the  bridge  herein  authorized  be  not  com- 
menced within  one  year  and  completed  within  three  years 
from  the  date  hereof. 

Sec.  6.  That  the  right  to  alter,  amend^  or  repeal  this  Act   Amendment 
is  hereby  expressly  reserved. 

Approved,  March  2, 1899. 
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March  3, 1890.  CHAP.  422. — An  Act  Making  appropriations  to  provide  for  the 
expenses  of  the  government  of  the  District  of  Columbia  for  the  fiscal 
year  ending  June  thirtieth,  nineteen  hundred,  and  for  other  purposes. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 
District  of  Co-  of  the  United  States  of  America  in  Congress  a^semhled^  That 
inmbift.  |.^g  1^ j^i^  ^|.  ^|j^  following  sums  named,  respectively,  is  hereby 

Appropria- appropriated,  out  of  any  money  in  the  Treasury  not  otber- 
**^Jif  from  Dis-  wise  appropriated,  and  the  other  half  out  of  the  revenues 
trictwvennee.    Qf  i\^^  Distdct  of  Columbia,  for  the  purposes  following, 
being  for  the  expenses  of  the  government  of  the  District 
of  Columbia  for  the  fiscal  year  ending  June  thirtieth,  nine- 
teen hundred,  namely: 

^•"•"'  **•  GENERAL  EXPENSES. 


Bxecntire  of-  FoB  EXECUTIVE  OFFICE :  For  two  Commissioners,  at  five 
Commission. thousand  dollars  each;  Engineer  Commissioner,  one  thoa- 
■*•  sand  seven  hundred  and  sixty-eight  dollars  (to  make  salary 

five  thousand  dollars) ; 


PERMANENT  SYSTEM  OF  HIGHWAYS. 

BxtoDtion  of  To  pay  the  expenses  of  completing  a  plan  for  the  exten- 
"^oL2f.p.M2.  sion  of  a  permanent  system  of  highways  in  conformity  with 
the  "Act  to  provide  a  permanent  system  of  highways  in 
that  part  of  the  District  of  Columbia  lying  outside  of  cities,'' 
approved  March  second,  eighteen  hundred  and  ninety-three^ 
three  thousand  dollars;  to  be  paid  wholly  out  of  the  reve- 
nues of  the  District  of  Columbia. 


BridgM.  BRIDGES. 

<>«»•  For  ordinary  care  of  bridges,  including  keepers,  oil,  lamps, 

and  matches,  four  thousand  dollars. 

BepAirs,  etc  For  constructiou  and  repairs  of  bridges,  twenty-five  thou- 
sand dollars. 

MMsftohasetts  Toward  the  construction  of  a  bridge  across  Rock  Creek 
Book*cre6kf***''on  the  line  of  Massachusetts  avenue  extended,  upon  plans 
to  be  made  by  the  Commissioners  of  the  District  of  Colum- 
bia and  approved  by  the  Chief  of  Engineers  of  the  Army, 
one  hundred  thousand  dollars;  and  the  Commissioners 
of  the  District  of  Columbia  are  authorized  to  enter  into 
a  contract  for  the  construction  of  said  bridge  in  accord- 
ance with  said  plans  at  a  total  cost  for  its  completion, 
including  foundations,  not  to  exceed  two  hundred  and 
twenty-five  thousand  dollars,  to  be  paid  for  as  appropria- 
tions may  be  made  by  law. 

Washington  WASHINGTON  AQUEDUCT. 

Aiinednct. 

Maintenance.       For   engineering,   maintenance,    and    general    repairs, 

twenty-one  thousand  dollars. 
Conduit  road.      For  repairing  the  Conduit  road,  one  thousand  dollars. 
For  repairing  the  north  connection  of  the  by-oonduit, 

Dalecarlia  reservoir,  three  thousand  dollars. 
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For  additioual  amount  to  enaMe  tbe  proper  officer  of  the  ^^^^^  ^^ 
Government  having  charge  of  the  Washington  Aqueduct 
and  the  water  supply  to  the  city  of  Washington  to  make 
an  investigation  of  the  feasibility  and  propriety  of  fllter- 
iDg  the  water  supply  of  Washington  and  to  submit  to  Con- 
gress a  full  and  detailed  report  thereon,  and  to  meet  all 
necessary  expenses  of  said  investigation,  five  thousand 
dollars,  to  be  immediately  available. 

mCREASING-THE  WATER  SUPPLY.  A^"uot°?in° 

For  continuing  work  on  the  Washington  Alq[ueduct  tun-^^J"'**"''**'** 
nel  according  to  the  estimate  of  the  board  of  experts,  two 
hundred  thousand  dollars. 


ROOK  OREEK  PARK.  ^Bock  Cr«ek 

Park. 

For  the  care  and  improvement  of  Rock  Oreek  Park,  to  Cftre  and  im. 
be  expended  under  the  direction  of  the  board  of  control  of  P'^^'5^*;^gj 
said  park,  the  unexpended  balance,  amounting  to  twenty- 
three  thousand  six  hundred  and  ninety-three  dollars  and 
forty-five  cents,  of  the  appropriation  made  by  the  Act 
approved  September  twenty-seventh,  eighteen  hundred 
and  ninety,  for  expenses  of  acquiring  said  park,  is  hereby 
appropriated. 

•  #  •  •  • 

Approved,  March's,  1899. 


CHAP.  4^3.— An  Aot  Making  appropriation  for  the  support  of  the   Ibtfeh  8, 1890. 

Begular  and  Volunteer  Army  for  the  fiscal  year  ending  June  thirtieth, 

nineteen  hundred. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives   Army  appro- 
of  the  United  States  of  America  in  Congress  assembled^  That^'****®^ 
the  following  sums  be,  and  they  are  hereby,  appropriated, 
out  of  any  money  in  the  Treasury  not  otherwise  appropri- 
ated, for  the  support  of  the  Army  for  the  year  ending  June 
thirtieth,  nineteen  hundred: 

•  •  #  •  • 

MISCELLANEOUS. 

•  #  •  •  • 

For  additional  pay  to  officer  in  charge  of  public  build-  P»y  to  offioer, 
ings  and  grounds  at  Washington,  District  of  Columbia,  £^*^SSS^«* 
one  thousand  dollars. 

•  •  •  •  • 

For  mileage  to  officers  and  contract  surgeons,  when   Mileage  to  offl. 
authorized  by  law,  five  hundred  thousand  dollars:  ^^o-^p^^^^i^, 
videdj  That  hereafter  the  maximum  sum  to  be  allowed  and   Limit. 
paid  to  any  officer  of  the  Army  shall  be  seven  cents  per 
mile,  distances  to  be  computed  over  the  shortest  usually 
traveled  routes:  Provided  further^  Th^t  when  any  officer    Travel    ob 
so  traveling  shall  travel  in  whole  or  in  part  on  any  rail-  ^^S^;^^^^* 
road  on  which  the  troops  and  supplies  of  the  United  States  '**"*^'»  ®  • 
are  entitled  to  be  transported  free  of  charge,  or  over  any 
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of  the  boud-aided  Pacific^railroads,  or  over  the  railroad  of 
any  railroad  compauy  which  is  entitled  to  receive  only  fiity 
per  centQiD  of  the  compeiisatiou  earned  by  Bach  company 
for  transiiortation  aeryic^es  rendered  to  the  United  States, 
he  shall  be  furnished  with  a  transportation  request  by  tbe 
Qaartemiastei's  Department  for  sach  travel:  and  the  cost 
of  the  transportation  so  furnished  shall  be  a  charge  against 
the  officer^s  mileage  ai-couiit  for  sach  travel,  to  be  deducted 
by  the  Paymaster  who  pays  the  accoant,  at  rates  paid  by 
the  geuenil  patdic  for  travel  over  such  roads:  Protidd 
Fifty  pw  c*n  further^  That  officers  who,  by  reason  of  the  decision  of  the 
ieimb^iil^rni  accounting  officers  of  the  Treasury,  have  been  compelled 
to  certain  offl  to  pay  from  their  own  means  one-half  of  the  c*»st  of  their 
**^  travel  fare  over  railroads  known  as  fifty  per  centum  rail- 

roads, shnll  be  reimbursed  the  same  by  the  Pay  Depart- 
ment, and  paymasters  against  whom  disallowances  have 
been  made  by  the  accounting  officers  of  the  Treasury  under 
such  decision  shall  have  the  amoant  so  disallowed  passed 
ActoidMP«i«e to  their  credit:  Provided  further^  That  actual  exiienses 
poMeMim/"  only  shall  be  paid  to  officers  when  traveling  to  and  from 
our  island  possessions  in  the  Atlantic  and  Pacific  oceans. 


SngiiiMr  De> 
partiDAiit. 

Ipcideotal  ex- 


MmterUU. 


Intinuneiito. 


Library. 


•  ENOI5EER  DEPARTMENT. 

Engineer  depot  at  Willets  Point,  New  York:  For 
incidental  expenses  of  the  depot,  including  fuel,  lights, 
chemicals,  stationery,  hardware,  extra-duty  pay  to  soldiers 
necessarily  employed  for  periods  not  less  than  ten  days  as 
artificers  on  work  in  addition  to  and  not  strictly  in  the  line 
of  their  military  duties,  such  as  carpenters,  blacksmiths, 
draftsmen,  printers,  lithogra])hers,  photographers,  engine 
drivers,  teamsters,  wheelwrights,  masons,  machinists, 
painters,  overseers,  laborers,  repairs  of,  and  for  materials 
to  repair,  public  buildings,  machinery,  and  nnforeseen 
expenses,  five  thousand  dollars. 

For  the  purchase  of  material  for  use  of  United  States 
Engineer  School  and  for  instruction  of  engineer  troops  at 
Willets  Point  in  their  special  duties  as  sappers  and  u»iners; 
for  land  and  submarine  mines,  poutoniers,  torpedo  drill, 
and  signaling,  one  thousand  five  hundred  dollars. 

For  purchase  and  repair  of  instruments,  to  be  issued  to 
officers  of  the  Corps  of  Engineers  and  to  officers  detailed 
and  on  duty  as  acting  engineer  officers,  for  use  on  public 
works  and  surveys,  three  thousand  dollars. 

For  pontoon  trains,  intrenching  tools,  instruments,  and 
drawing  materials,  twenty-five  thousand  dollars.  For  serv- 
ices of  surveyors,  draftsmen,  photographers,  clerks  lo 
engineer  officers  on  the  staff  of  division,  corps,  and  depart- 
ment commanders,  twenty-five  thousand  doUars. 

Library  op  the  United  States  Engineer  School: 
For  purchase  and  binding  of  professional  works  of  recent 
date  treating  of  military  and  civil  engineering  and  kindred 
scientific  subjects,  five  hundred  dollars. 

Total  for  engineer  department,  sixty  thoosand  dollars. 
•  •  •  •  t 

Approved,  March  3, 1899. 
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CHAP.  424.— An  Act   Making   appropTiationa  for  anndrv  civil    March  3. 1899. 
expennes  of  the  Government  for  the  fiscal  year  ending  June  thirtieth^ 
nineteen  hundred,  and  for  other  purposes. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 
of  the  United  States  of  America  in  Congress  assembled^  That^-^pproj'^^^g 
the  following  sams  be,  and  the  same  are  hereby,  appropri-  e^nsee.^ 
ated,  for  the  objects  hereinafter  expressed,  for  the  fiscal 
year  ending  June  thirtieth,  nineteen  hundred,  namely: 

•  •  •  •  • 

MISCELLANEOUS  OBJECTS.  oi^'S!"'"*'''" 

•  •  #  •  • 
Improvement  of  Yosemitb  National  Park:  For^Yowmite  Na- 

the  protection  of  the  Yosemite  National  Park,  and  con-  TEipeMea. 
structiou  of  bridges,  fencing,  and  trails,  and  improvement 
of  roadn,  other  than  toll  roads,  to  be  expended  ander  the 
supervision  of  the  Secretary  of  the  Interior,  four  thousand 
dollars:  Provided,^Thn,t  so  much  thereof  as  may  be  neces-  ProvUo. 
sary  shall  be  expended  as  follows:  The  Secretary  of  War  commission  to 
shall  appoint  three  commissioners,  one  from  the  Engineer  {JJ^^^Jg^j^; 
Corps  of,  and  one  from  the  officers  of,  the  Regular  Army  etc 
of  the  United  States,  both  to  act  herein  without  additional 
compensation;  and  the  third  a  civil  engineer  and  member 
of  the  department  of  highways  of  the  State  of  Galiforniai 
who  Khali  be  paid  herein  only  his  actual  expenses.  The 
duties  of  said  commission  shall  be  to  examine,  determine 
the  lengths,  widths,  elevations,  grades,  conditions,  owner- 
ship, cost  of^eonstruction  and  present  values  and  annual 
cost  of  maintenance,  rates  of  toll  charged,  annual  tolls  col- 
lected, and  the  length  of  season  open  to  travel  and  actu- 
ally traveled  by  the  public  of  each  the  "Big  Oak  Flat  toll 
road,''  "The  Coulterville  toll  road,"  "The  Wawona  toll 
road,"  and  the  "Tioga  road,"  all  in  and  about  the  Yosem- 
ite National  Park,  California;  and  also,  so  far  as  appli- 
cable, said  data  with  reference  to  new  wagon  road  by  the 
best  attainable  new  route  from  said  Yosemite  Valley  to  a^ 
suitable  point  in  Merced  County,  and  of  a  second  such  in 
Mariposa  County,  and  of  a  third  such  to  railroad  connec- 
tion in  Tuolumne  County,  and  to  any  other  practicable 
route,  and  also  to  a  new  wagon  road  connecting  said 
"Tioga  road"  with  a  road  traveled  by  wagon  in  Mono  or 
Inyo  County,  said  State,  and  also  to  a  wagon  road  to 
Hetch  Hetchy  Valley  in  said  park.  Said  commission  is 
authorized  to  do  all  acts  and  things  necessary  to  complete 
said  purpose,  and  shall  report  to  the  Secretary  of  the 
Interior  the  results  of  such  examination. 

•  #  •  •  • 

Memorial  bridge  across  Potomac  River:  To  enable  *h® ^^5 *e"potoiMo 
Chief  of  Engineers  of  the  Army  to  continue  the  examina-  River*'    ^  "* 
tion  of  the  subject  and  to  make  or  secure  designs,  calcula-  mJ'tiJVto.  *'**" 
tions,  and  estimates  for  a  memorial  bridge  from  the  most 
convenient  point  of  the  Naval  Observatory  grounds  or 
adjacent  thereto,  across  the  Potomac  River  to  the  most 
convenient  point  of  the  Arlington  estate  property,  the 
sum  of  five  thousand  dollars. 
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War  Depart.  UNDER  THE  WAR  DEPARTMENT. 

ment. 


WasUngton,  BUILDINGS  AND   GROUNDS  IN  AND  AROUND  WASHINGTON. 
D.  C. 

^undB^*^  *°^     ^^^  *^®  improvement  and  care  of  public  grounds,  as  fol- 
*^""  "*  lows: 

^provement     FoF  improvemcDt  and  maintenance  of  grounds  south  of 
an  care.  Executive  Mansion,  four  thousand  dollars. 

For  ordinary  care  of  greenhouses  and  nursery,  two  thou- 
sand dollars. 

For  ordinary  care  of  Lafayette  Park,  one  thousand  dol- 
lars. 

For  ordinary  care  of  Franklin  Park,  one  thousand  dol- 
lars. 

For  improvement  and  ordinary  care  of  Lincoln  Park, 
two  thousand  dollars. 

For  care  and  improvement  of  Monument  Grounds,  three 

thousand  dollars. 

No!l?^^*****°     ^^^  continuing  improvement  of  reservation  numbered 

seventeen,  and  site  of  old  canal  northwest  of  same,  three 

Provito.         thousand  dollars:  Provided^  That  no  part  thereof  shall  be 

Bxpenditurc.  expended  upon  other  than  property  belonging  to  the  United 

States. 

For  construction  and  repair  of  post-and-chain  fences, 
repair  of  high  iron  fences,  constructing  stone  coping  about 
reservations,  painting  watchmen's  lodges,  iron  fences,  vasesL 
lamps,  and  lampposts;  manure,  and  hauling  the  same,  and 
removing  snow  and  ice;  purchase  and  repair  of  seata  and 
tools;  trees,  tree  and  plant  stakes,  labels,  lime,  whitewash- 
ing, and  stock  for  nursery,  flower  pots,  twine,  baskets,  wire, 
splints,  moss,  and  lycopodium,  to  be  purchased  by  con- 
tract or  otherwise,  as  the  Secretary  of  War  may  determine; 
care,  construction,  and  repair  of  fountains;  and  abating 
nuisances,  cleaning  statues,  and  repairing  pedestals,  fifteen 
thousand  eight  hundred  and  fifty  dollars. 

For  improvement,  care,  and  maintenance  of  various  res- 
ervations, twenty  thousand  dollars. 

For  improvement,  maintenance,  and  care  of  Smithsonian 
grounds,  two  thousand  five  hundred  dollars. 

For  improvement,  care,  and  maintenance  of  Judiciary 
Park,  two  thousand  five  hundred  dollars. 

For  the  completion  of  the  concrete  or  asphalt  pavement 
of  B  street  northwest  through  said  park,  from  Fourth 
street  to  Fifth  street  northwest,  two  thousand  dollars. 

For  paving  roadway  on  east  and  south  sides  of  State, 
War,  and  Navy  building,  fourteen  thousand  three  hundred 
dollars. 

For  laying  asphalt  walks  in  various  reservations,  two 
thousands  dollars. 
crotepavemeiTts;  That  uuder  appropriations  herein  contained  no  contract 
*  shall  be  made  for  making  or  repairing  concrete  or  asphalt 
pavements  in  Washington  City  at  a  higher  price  than  one 
dollar  and  eighty  cents  per  square  yard  for  a  quality  equal 
to  the  best  laid  in  the  District  of  Columbia  prior  to  July 
first,  eighteen  hundred  and  eighty-six,  and  with  a  base  of 
not  less  than  six  inches  in  thickness. 
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For  improvement  and  maintenance  of  Executive  Mansion 
grounds  (within  Iron  fence),  one  thousand  dollars. 

For  one  assistant  engineer  in  office  of  public  buildings 
and  grounds,  one  thousand  eight  hundred  dollars. 

Executive  Mansion:  For  care,  repair,  and  refurnish-  sxeontireMaii. 
iiig  of  Executive  Mansion,  thirty*six  thousand  dollars,  to '***"' 
be  expended  by  contract  or  otherwise,  as  the  President 
may  determine. 

For  fuel  for  the  Executive  Mansion,  greenhouses,  and   FD«i.eto. 
stable,  three  thousand  dollars. 

For  care  and  necessary  repair  of  greenhouses,  five  thou- 
sand dollars. 

For  repairs  to  conservatory.  Executive  Mansion,  two 
thousand  doUars. 

Lighting   the   Executive   Mansion   and  public   i^huag. 
grounds:  For  gas,  pay  of  lamplighters,  gas  fitters,  $tnd 
laborers;  purchase,  erection,  and  repair  of  lamps  and  lamp- 
posts; purchase  of  matches,  and  repairs  of  all  kinds;  stoves, 
fuel,  and  lights  for  office,  office  stable,  watchmen's  lodges, 
and  for  the  greenhouses  at  the  nursery,  twelve  thousand, 
fiyehundred  dollars:  Providedj  That  for  each  five-foot  burner   provito, 
not  connected  with  a  meter  in  the  lamps  on  the  public  j;^**^"™  p» 
grounds  not  more  than  twenty  dollars  shall  be  paid  per 
lamp  for  gas,  including  lighting,  cleaning,  and  keeping  the 
lamps  in  repair,  under  any  expenditure  provided  for  in  this 
Act;  and  said  lamps  shall  burn  every  night  on  the  average  _^^  ^^^  ^^^^^ 
from  fifteen  minutes  after  sunset  to  forty-five  minutes  before  night,  ©to. 
sunrise;  and  authority  is  hereby  given  to  substitute  other 
illuminating  material  for  the  same  or  less  price,  and  to  use 
so  much  of  the  sum  hereby  appropriated  as  may  be  neces- 
sary for  that  purpose:  Provided^  That  before  any  expendi-    seif-roffoiAtiiif 
tores  are  made  from  the  appropriations  herein  provided  for,  ^n™«»- 
the  contracting  gas  company  shall  equip  each  lamp  with  a 
self-regulating  burner  and  tip,  so  combined  and  adjusted  as 
to  secure,  under  all  ordinary  variations  of  pressure  and 
density,  a  consumption  of  five  cubic  feet  of  gas  per  hour. 

For  lighting  six  arc  electric  lights  in  Executive  Mansion  Eieotrio lights, 
grounds  within  the  iron  fence  three  hundred  and  sixty-five 
nights,  at  not  exceeding  twenty-five  cents  per  light  per 
night,  which  shall  cover  the  entire  cost  to  the  United 
States  of  lighting  and  maintaining  in  good  order  each  elec- 
tric light  in  said  grounds,  five  hundred  and  forty-seven 
dollars  and  fifty  cents. 

For  lighting  arc  electric  lights  in  public  grounds  as  foi:-P"^«** 
lows :  For  seven  in  grounds  southof  the  ExecutiveMansion, 
at  not  exceeding  twenty  cents  per  light  per  night;  for  thirty- 
twoin  Lafayette,  Franklin,  Judiciary,  and  Lincoln  parks,  and 
fourteen  in  grounds  south  of  Executive  Mansion  andin  Monu- 
ment Park,  at  not  exceeding  twenty-five  cents  per  light  per 
night,  which  sums  shall  cover  the  entire  costof  lighting  and 
maintaining  in  good  order  each  of  said  arc  electric  lights: 
in  all,  four  thousand  seven  hundred  and  eight  dollars  ana 
fifty  cents,  one- half  of  which  sum  shall  be  paid  from  the 
revenues  of  the  District  of  Columbia  and  the  other  half  from 
the  Treasury  of  the  United  States. 
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^Repairof water     REPAIR  OF  WATER  PIPES:  FoF  repairing  aud  extending 
^  *****  water  pipes,  purchase  of  apparatus  for  cleaning  tliem,  pur- 

cbase  of  Lose,  and  for  cleaning  tbe  springs  and  repairing 
and  renewing  the  pipes  of  the  same  that  supply  the  Capitol, 
the  Executive  Mansion,  and  the  building  for  the  State,  War, 
and  Navy  Departments,  two  thonsand  five  hundred  dollars. 

TelepT»ph,Cap-      TELEGRAPH    TO    CONNECT     THE    CAPITOL    WITH    THE 

I„^g"Jt;^tJP*''*  Departments   and    Government  Printing  Office: 
For  care  and  repair  of  existing  lines,  one  thonsand  five 
hundred  dollars. 
Wash  i  D  g  ton     Washington  Monument  :  For  the  care  and  maintenance 

^Juinu.njuice.  of  the  Washington  Monument,  namely :  For  one  cnsto4ian, 
at  one  hundred  dollars  per  month;  one  steam  engineer,  at 
eighty  dollars  per  month;  one  assistant  steam  engineer,  at 
sixty  dollars  per  month;  one  fireman,  at  fifty  dollars  per 
month;  one  assistant  fireman,  atforty-fivedollarspermonth; 
one  conductor  of  elevator  car,  at  seventy-five  dollars  per 
month ;  one  attendant  on  floor,  at  sixty  dollars  per  month; 
one  attendant  on  top  floor,  at  sixty  dollars  per  month ;  three 
night  and  day  watchmen,  at  sixty  dollars  per  month  each; 
in  all,  eight  thousand  five  hundred  aud  twenty  dollars. 

.fkMi^Ugiit,  etc  For  fuel,  lights,  oil,  waste,  packing,  tools,  matches,  painty 
brushes,  brooms,  lanterns,  rope,  nails,  screws,  lead,  electric 
lights,  heating  apparatus,  oil  stoves  for  elevator  car  and 
ui)per  and  lower  floors,  repairs  to  engines,  boilers,  djmamos, 
elevator,  and  repairs  of  all  kinds  connected  with  the  Monu- 
ment and  machinery,  and  purchase  of  all  necessary  articles 
for  keeping  the  Monument,  machinery,  elevator,  and  electiic- 
light  plant  in  good  order,  three  thousand  dollars. 

•  •  •  •  • 

™iow8tone  Improvement  of  the  Yellowstone  National  Park  : 
»r  .  YQf  the  repair  and  maintenance  of  existing  roads  and 
bridges  and  improvement  and  protection  of  the  Yellowstone 
National  Park,  to  be  expended  by  and  under  the  direction 
of  the  Secretary  of  War,  including  not  exceeding  five 
thousand  dollars  to  be  immediately  available,  forty  thou- 
sand dollars. 

•  •  •  •  • 

^J^jSiV^  ^^'  engineer  department. 

partmont. 

b?r8*"m"*ro?e*     ^^^^^^^  ^^®  coustruction  of  works  on  harbors  and  rivers 
menta.  "^"*^®*  under  contracts  or  otherwise  and  within  the  limits  author- 
ized by  law,  namely: 
Hniiiboidt,cai.     For  improving  harbor  and  bay  at  Humboldt,  California: 
Completing    improvement,  one  hundred  and  forty-three 
thousand  one  hundred  and  fifteen  dollars. 
SaTftonah.  Ga.     Improving  harbor  at  Savannah,  Georgia :  For  completing 
improvement,  two  hundred  thousand  dollars. 
Sound"  Ga^^d     ^^^pro^ing  Cumberland  Sound,  Georgia  and  Florida: 
Fia°  '    **  *°  For  continuing  improvement,  four  hundred  thousand  dol- 
lars. 
Boston, Mass.      Improving  harbor  at  Boston,  Massachusetts:  For  com- 
pleting improvement,  one  hundred  and  sixty  three  thou- 
sand seven  hundred  and  fifty-one  dollars. 
Buffalo.  N.  Y.       Improving  harbor  at  Bufi'alo,  New  York :  For  continuing 
improvement,  four  hundred  and  eighty  five  thousand  four 
hundred  and  ninety-eight  dollars. 
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Harbor  of  refuge,  Delaware  Bay,  Delaware :  For  continu  d^^"^*"»  ^y» 
ing  coDStructioD,  three  haudred  and  seveDty-seveu  thou- 
sand dollars. 

Improving  Winyaw  Bay,  South  Carolina:  For  continuing    winyaw  Bay, 
improvement  of  harbor  at  Winyaw  Bay,  flfty-eight  thou-^^- 
sand  live  hundred  dollars. 

Improving  Sabine  Pass,  Texas:  For  continuing  improve-    Sabine  PaAs, 
ment  of  harbor  at  Sabine  Pass,  two  hundred  and  sixty-  ^^'' 
four  thousand  dollars. 

Improving  harbor  at  Cleveland,  Ohio:  For  continuing  ciereiand, 
improvement,  one  hundred  thousand  dollars.  ^'*^®- 

Improving  harbor  at  Duluth,  Minnesota,  and  Superior,   Duiath,  Minn.. 
Wisconsin:  For  continuing  improvement,  three  hundred ^"^'***'^*  ^*** 
thousand  dollars. 

Improving  harbor  at  Oakland,  California:  For  continu-    0akiand,caL 
ing  improvement  under  existing  project,  one  hundred  and 
thirty-three  thousand  dollars. 

Improving  harbor  at  San  Pedro,  California :  For  continu-    san  Pedro.  cai. 
ing  construction  of  breakwater  at  San  Pedro,  California.    ▼«!•». p-ais. 
in  accordance  with  the  plans  and  spenciflcations  of  the  board 
appointed  by  the  President,  as  provided  in  the  Act  of  June 
third,  eighteen  hundred  and  ninety-six,  two  hundred  thou- 
sand doUars. 

Improving  Grays  Harbor,  Washington :  For  continuing   Grays  Harbor, 
improvement  of  harbor  and  bar  entrance,  two  hundred  and  ^■•'*- 
eighty-five  thousand  dollars. 

Improving  Providence  Biver,  and  Narragansett  Bay.  Providence 
Bhode  Island :  For  continuing  improvement,  ten  thousana  Mt^Bay^f""* 
dollars. 

Improving  Bayou  Plaquemine,  Louisiana:  For  continu-  ^you  piaqae- 
ing  improvement,  four  hundred  thousand  dollars.  m  e,La. 

Improving  Falls  of  Ohio  River  at  Louisville,  Kentucky:    FaUsofOhioat 
For  completing  improvement,  including  Indiana  Chute  ^°**^*"®' 
Falls,  fifteen  thousand  dollars. 

For  continuing  construction  of  dams  numbered  two, 
three,  four,  and  five,  between  Davis  Island  Dam  and  dam 
numbered  six,  four  hundred  thousand  dollars. 

Illinois  and  Mississippi  Canal:  For  continuing  construe-  Illinois  and 
tion,  seven  hundred  thousand  dollars.  Sij**^"**^^*  ^- 

Improving  Mississippi  River  from  the  mouth  of  the  Ohio    m^i^»»i»»ippi 
River  to  Saint  Paul,  Minnesota:  For  continuing  improve-    Month  of  the 
ment  from  the  mouth  of  the  Ohio  River  to  the  mouth  of  the  ^»»*<»  ^  st.  Paui. 
Missouri  River,  six  hundred  and  seventy-three  thousand 
three  hundred  and  thirty- three  dollars  and' thirty  three 
cents:  Provided^  That  of  this  amount  ten  thousand  dollars    provi»o. 
shall  be  expended  in  the  completion  of  work  which  l^aSryyiU^Mo?*^^ 
been  commenced  for  the  protection  of  the  bank  on  the  Mis- 
souri side  and  to  deepen  and  straighten  the  channel  at 
Clary ville,  in  Perry  County,  in  the  State  of  Missouri;  ten 
thousand  dollars  shall  be  expended  for  the  protection  of -Wittenberg, 
the  bank  on  the  Missouri  side  and  to  deepen  and  straighten  ^^' 
the  channel  at  Wittenberg,  in  Perry  County,  in  the  State 
of  Missouri;  and  fifty  thousand  dollars,  or  so  much  thereof 
as  may  be  necessary,  shall  be  expended  to  improve  the 
channel  of  the  river  and  to  protect  the  east  bank  of  the 
Mississippi  River  from  caving  in  and  being  washed  away 
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at  or  near  a  point  opposite  the  month  of  the  Missouri  Biver 
and  extending  south  along  said  east  bank. 
Montti  of  i«ii-     For  continuing  improvement  from  the  mouth  of  the  Mis- 
**        souri  River  to  Saint  Paul,  eight  hundred  and  twenty-six 
thousand  six  hundred  and  sixty-six  dollars  and  sixty- seven 
^^l^'jj^     cents:  Provided,  That  of  this  amount  ten  thousand  dollars 
^'*^®^'         shall  be  expended  for  removing  the  sand  bar  in  front  of 
the  steamboat  landing  at  Quincy,  in  the  State  of  Illiuois; 
ten  thousand  dollars  shall  be  expended  for  dredging  the 
channel  at  Qnincy  Bay,  at  Quincy,  in  the  State  of  Dlinois; 
five  thousand  dollars  ^all  be  expended  for  the  repair  and 
maintenance  of  the  natural  and  artificial  banks  of  the  Mis- 
sissippi River  from  Warsaw  to  Quincy,  in  the  State  of  Illi- 
Kock    itUnd,  nois;  five  thousand  dollars  shall  be  expended  for  maintaiu- 
Levee,   westing  the  harbor  at  Rock  Island,  Illinois;   fifty  thousand 
side,  ©to.  dollars,  or  so  much  thereof  as  may  be  necessary,  for  the 

completion  of  a  levee  on  the  west  bank  of  the  Mississippi 
River  from  the  mouth  of  Flint  Creek,  in  Des  Moines  County, 
Iowa,  to  the  mouth  of  the  Iowa  River,  in  Louisa  County, 
Davenport.  Iowa;  ten  thousand  dollars  shall  be  expended  to  deepen 
the  harbor  at  Davenport,  Iowa,  from  the  Government 
bridge  to  the  island  owned  by  the  city  of  Davenport,  in 
Clinton. Iowa,  ^jj^  Mississippi  River;  and  twenty-five  thousand  dollars 
shall  be  expended  for  improving  and  straightening  the 
channel  at  and  near  Clinton,  Iowa. 
RWe/^commrs-     Improving  Mississippi  River:  For  continuing  improve- 
Bion.        ^       ment  of  Mississippi  River  from  Head  of  the  Passes  to  the 
to  Ohio.**' ^******  mouth  of  the  Ohio  River,  including  salaries,  clerical,  office, 
Kxpenaes,  etc.  traveling,  and  miscellaneous  expenses  of  the  Mississippi 
River  Commission,  two  million  five  hundred  and  eighty- 
proviio.         three  thousand  three  hundred  and  thirty-three  dollars :  Pro- 
Green viiie^  vided,  That  of  Said  sum  fifty  thousand  dollars  shall  be  used 
^"*  in  the  work  of  rectifying  the  bank  at  and  near  Greenville 

Harbor,  in  Mississippi;  thirty-five  thousand  dollars  shall 
carntheraviue.  be  uscd  in  rectifying  the  banks  at  and  near  the  city  of 
Now  Madrid,  Caruthersvillc,  Missouri ;  forty  thousand  dollars  shall  be 
^Heie    Ark    ^®^^  ^^^  Completing  revetment  work  at  New  Madrid,  Mis- 
^^^^   ^  '    souri ;  and  thirty  thousand  dollars  shall  be  used  in  improv- 
ing the  harbor  and  rectifying  the  banks  at  and  near 
Helena,  Arkansas. 
MiMonriRiver     Improving  Missouri  River  from  mouth  to  Sioux  City, 
^pen^se^'etc.  lowa:  For  coutiuuing  improvement  of  Missouri  River  from 
its  mouth  to  Sioux  City,  Iowa,  including  salaries,  clerical, 
office,  traveling,  and  miscellaneous  expenses  of  the  Mis- 
souri River  Commission,  surveys,  permanent  bench  marks, 
Provifo.         and  gauges,  two  hundred  thousand  dollars:  Provided,  That 
of  this  amount  the  ft>llowing  sums,  or  so  much  thereof  as 
may  be  necessary,  in  the  discretion  of  the  Secretary  of 
War,  shall  be  expended  in  works  of  improvement  at  the 
St. Joseph, Mo.  following  placcs,  namely.  Saint  Joseph,  Missouri,  thirty 
CoinciV' Bfaffi' *'^^"®^'      dollars;  Omaha,  Nebraska,  and  Council  Bluffis, 
lowa!'        °  *'  Iowa,  fifty  thousand  dollars;  opposite  Leavenworth,  Kan- 
km^s*^*'^^**'^^**'  sas,  Hve  thousand  dollars;  Jefferson  City,  Missouri,  twenty 
jeiferaon  City,  thousaud  dollars  to  improve  the  harbor  at  Jefferson  City 
^**-  by  compelling  the  current  and  channel  of  the  river  to  the 

^Nigger  Bend,  gouth  sidc  thcrcof  J  Nigger  Bend,  Missouri,  ten  thousand 
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*^»  Nl i)b  Bend,  Missonri,  fifteen  thousand  dollars ;  ^^  *  n  a  o  i  p  h 

"^5^,  "^^rij  ten  thousand  dollars.  Lindn^ii,Mo. 

^^'<^  **^       ^^  -^i^JEOTS,  WAJt  DEPARTMENT.  MiscellMieoiw. 


^> 


^ 


<^^  ^  \r  use  of  the  War  Department,    M«pe. 


^^       ^   *  '*-,      **q>  >usand  dollars, 

",^v-  N,        '  AND  Northwestern  Lakes:    snrvey  oc 

^^  ■•    <  ^  charts  for  use  of  navigators,  and^S.*"^  •*''•• 

for  chart  printing,  three  thousand 


■»» 


additions   to,  and    correcting    engraved 
o  available  until  expended,  twenty-five  thou- 
*ars. 

..NSPORTATION  OF  REPORTS  AND  MAPS  TO  FOREIGN    TnntportiDg 

uNTRiES:  For  the  transportation  of  reports  and  maps™*^ 
u>  foreign  countries  through  the  Smithsonian  Institution, 
one  hundred  dollars. 

•  •  #  #  • 

California  Debris  Commission:  For  defraying  the   cantorni*  da- 
einpenses  of  the  commission  in  carrying  on   the   work  ^'^ol^'J!^^* 
authorized  by  the  Act  of  Congress  approved  March  first, 
eighteen  hundred  and  ninety-three,  fifteen  thousand  dol- 
lars: Providedj  That  officers  of  the  commission  traveling    ProvUo. 
on  duty  in  connection  with  the  commission's  wojk  may  be  p^^mSan^' 
paid  their  actual  traveling  expenses  in  lieu  of  mileage 
allowed  by  law,  and  shall  hereafter  receive  no  mileage. 

Harbor  of  New  York:  For  prevention  of  obstruc-   NewYorkHar. 
tive  and  injurious  deposits  within  the  harbor  and  adjacent^'* 
waters  of  "New  York  City: 

For  pay  of  inspectors  and  deputy  inspectors,  office  force,   iiispeoton,eto. 
and  expenses  of  ofiice,  ten  thousand  two  hundred  and 
sixty  dollars; 

For  pay  of  crews  and  maintenance  of  four  steam  tugs   vesMit. 
and  three  launches,  forty-eight  thousand  seven  hundred 
and  forty  dollars; 

For  new  boiler  and  installing  same  in  steam  tug  Nimrod, 
six  thousand  five  hundred  dollars,  to  be  immediately 
available; 

For  purchase  or  construction  of  one  steam  tug,  forty- 
five  thousand  dollars,  to  be  immediately  available; 

In  all,  one  hundred  and  ten  thousand  five  hundred 
dollars. 

Deep  Waterways  Commission:  For  completing  sur-   Deep  water. 
veys,  examinations,  and  investigations  (including  estimate  JJ^^  commia. 
of  cost)  of  deep  waterways,  and  the  routes  thereof,  between 
the  Great  Lakes  and  the  Atlantic  tide  waters,  as  recom- 
mended by  the  report  of  the  Deep  Waterways  Commis- 
sion transmitted  by  the  President  to  Congress  January 
eighteenth,  eighteen  hundred  and  ninety  seven;  such  sur- 
veys, examinations,  and  investigations  to  be  made  by  the   Laws,  ist  aeaa. 
board  of  three  engineers  designated  and  appointed  by  the^"*^**°«-P-"- 
President  for  this  purpose  July  twenty-eighth,  eighteen 
hundred  and  ninety-seven,  in  compliance  with  the  provi- 
sions of  the  Act  of  June  fourth,  eighteen  hundred  and 
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ninety-seven,  to  be  immediately  available,  ninety  thousand 
dollars. 

•  •  •  •  • 

Government      GOVERNMENT  PRINTING  OFFICE  BUILDING:   That  there 

^°i^tVu?t7on  be  constructed,  upon  the  hind  acquired  by  the  United 
of  building  an  Statcs  iu  squatc  numbered  six  hundred  and  twenty-four, 
tborized.  .^^  ^^^  ^.^^  ^^  Washington,  District  of  Columbia,  under  the 

Laws,  2d  sea.H.  provisious  of  the  Act  entitled  ''An  Act  making  appropria- 
56Ui  cong..p.tt48.  ^^^^^  ^^^  suudry  civil  expenses  of  the  Government  for  the 
fiscal  year  ending  June  thirtieth,  eighteen  hundred  and 
ninety-nine  and  for  oth^r  purposes,"  approved  July  first, 
eighteen  hundred  and  ninety -eight,  a  fireproof  building 
for  the  use  of  the  Government  Printing  Oflfice,  at  a  totjd 
cost,  including  approaches,  elevators,  lighting,  and  heating 
apparatus,  not  exceeding  two  million  dollars. 

Chief  of  Knpi.     That  the  building  herein  provided  for  shall  be  erected 

jr™Vis«seuj!  ^  binder  the  direction  and  supervision  of  the  Chief  of  Engi- 

•uperv     e        ^ccrs  of  the  Army,  by  contract  or  hired  labor,  or  both,  as 

may  be  to  the  best  interests  of  the  United  States,  and 

upon  plans  and  specifications  to  be  prepared  by  him  and 

Contracts.  approved  by  the  Public  Printer.  And  the  said  Chief  of 
Engineers  is  hereby  authorized  to  enter  into  a  contract  or 
contracts  for  the  construction  of  the  whole  or  of  any  part  of 
said  building  and  for  the  removal  of  the  old  dwellings  and 
otber  buildings  now  standing  upon  said  land,  subject  to 
appropriations  to  be  made  therefor  by  Congress,  and  he 
shall  also  have  the  employment  of  all  persons  connected 

provito,         with  the  work:  Provided^  however ^  That  the  selection  and 

Plana.  appointment  of  a  competent  architect  tb  prepare  the  plans 

and  specifications  for  the  elevations  of  said  building  shall 
be  made  by  the  said  Chief  of  Engineers  and  the  Public 
Printer  jointly. 

Appropriation.  Toward  the  construction  of  said  building  and  for  each 
and  every  purpose  connected  therewith,  including  the  cost 
of  all  professional  and  other  personal  services  that  the  Chief 
of  Engineers  of  the  Army  may  deem  necessary,  and  for  the 
rent  of  office  rooms  in  a  locality  convenient  to  the  work, 
three  hundred  and  fifty  thousand  dollars,  to  be  immeili- 
ately  available.  This  appropriation  and  all  appropriations 
which  may  hereafter  be  made  for  this  purpose  shall  be 
expended  under  the  direction  and  supervision  of  the  said 
Chief  of  Engineers. 

Appropriation     Seg.  2.  That  all  sums  appropriated  by  this  Act  for  sala- 

S'iui"?^  ^  **®  ries  <if  officers  and  employees  of  the  Government  shall  be 

in  full  for  such  salaries  for  the  fiscal  year  nineteen  hundred, 

BopeaL  and  all  laws  or  parts  of  laws  in  conflict  with  the  provisious 

of  this  A(jt  be,  and  the  same  are  hereby,  repealed. 
Approved,  March  3, 1899. 
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CHAP.  425. — An  Act  Making  appropriations  for  the  ooustruction,    Mareh  8,  l8Qg. 
repair,  and  preservation  of  certain  pnbllo  works  on  rivers  and  bar- 
hoTB,  and  for  other  purposes. 

Be  it  encusted  by  the  Senate  and  House  of  Representatives 
of  the  United  States  of  America  in  Congress  assembled^  That  AppropriaUom 
the  following  sums  of  money  be,  and  are  hereby,  ^ppropri-  hMb^Sf"  ^^ 
ated,  to  be  paid  out  of  any  money  in  the  Treasury  not 
otherwise  appropriated,  to  be  immediately  available,  and 
to  be  expended  under  the  direction  of  the  Secretary  of  War 
and  the  supervision  of  the  Chief  of  Engineers,  for  the  con- 
struction, completion,  repair,  and  preservation  of  the  pub- 
lic works  hereinafter  named: 

Improving  Moosabec  Bar,  Maine:  Completing  improve- ^^<*o"*>^  b^» 
ment,  eleven  thousand  dollars. 

For  construction  of  breakwater  from  Mount  Desert  to  M?,iJt*D6  *ert* 
Porcupine  Island,  Maine :  Continuing  improvement,  twenty  mo!^  ***'  ' 
thousand  dollars. 

Improving  harbor  at  Sullivan  Falls, Maine, in  accordance  suuJ^^fijj- 
with  the  approved  project,  five  thousand  dollars.  Me" 

Improving  Carvers  Harbor,  at  Vinalhaven,  Maine:  Con-  Mi^****^***^*"* 
tinning  improvement,  fifteen  thousand  dollars. 

Improving  harbor  at  Cape  Porpoise,  Maine,  in  accordance  ^*^  Porpoiae, 
with  the  report  printed  in  House  Document  Number  One 
hundred  and  sixty.  Fifty-fifth  Congress,  third  session, 
seventy  thousand  dollars:  Provided^  That  a  contract  or   Pnmao. 
contracts  may  be  entered  into  by  the  Secretary  of  War  for   ^*^^^^^^ 
such  materials  and  work  as  may  be  necessary  to  complete 
the  project  recommended  in  said  report,  to  be  paid  for  as 
appropriations  may  from  time  to  time  be  made  by  law,  not 
to  exceed  in  the  aggregate  fifty-five  thousand  dollar's,  exclu- 
sive of  the  amount  herein  appropriated. 

Improving  harbor  of  reftige  at  Little  Harbor,  New  Hamp-  j^^"**  Hwrbor, 
shire:  Continuing  improvement,  twelve  thousand  dollars. 

Improving  harbor  at  Burlington,  Vermont:  Continuing  Buriiiigtoii.Vi. 
improvement,  fifteen  thousand  dollars. 

Improving  harbor  at  Boston,  Massachusetts :  Continuing   Boston,  mms. 
improvement,  seventy-five  thousand  dollars :  Provided,  That   Pnnii09, 
this  sum  may,  in  the  discretion  of  the  Secretary  of  War,  be;^****  He»d, 
used  in  the  preservation  and  improvement  of  said  harbor, 
including  the  protection  of  Great  Head  and  other  head- 
lands and  islands  in  and  about  said  harbor,  to  prevent  fur- 
ther washing  away  by  the  sea:  Provided  further  y  That  five   cheis«aCi«ek. 
thousand  dollars  of  this  sum  may,  in  the  discretion  of  the 
Secretary  of  War,  be  used  in  improving  Chelsea  Creek : 
Provided  further  J  That  the  Secretary  of  War  may  use  live   contracts 
thousand  dollars  thereof  and  enter  into  a  contract  or  con- 
tracts for  such  materials  and  work  as  maybe  necessary  for 
the  completion  of  the  improvement  in  accordance  with  the 
project  recommended  in  the  report  printed  on  pages  eight 
hundred  and  eighty-seven  et  sequentes  of  the  Keport  of 
the  Chief  of  Engineers  for  eighteen  hundred  and  ninety- 
eight;   such  improvement  to  provide  for  a  channel  one   cbumei  from 
thousand  two  hundred  feet  wide  and  thirty  feet  deep  from  p^dit  B^Idi; 
the  main  ship  channel  in  President  Roads  through  Broad  etc 
Sound  Channel,  to  be  paid  for  as  appropriations  may  from 
time  to  time  be  made  by  law,  not  to  exceed  in  the  aggre- 
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gate  four  hundred  and  fifty  thousand  dollars,  exclasive  of 
the  amount  herein  and  heretofore  appropriated. 

Ktntuoket,     Impro viu g  harbor of  refuge  at  Nantucket,  Massachusetts : 

****  Continuing  improvement,  twenty  thousand  dollars. 

mm»^**'*^^^^     Improving  harbor  at  Newburyport,  Massachusetts:  Con- 

R^iviso.         tinning  improvement,  twenty-five  thousand  dollars:  Fro- 

~NorSR«)k?'*^*^^^?  That  of  this  appropriation  a  sum  not  exceeding  three 

thousand  dollars  may,  in  the  discretion  of  the  Secretary  of 

War,  be  expended  in  removing  from  Newburyjwrt  Hai^r^ 

a  rock,  called  "  North  Eock." 

F^y™«>«^^'     Improving  harbor  at  Plymouth,  Massachusetts:    For 

***'  maintenance,  ten  thousand  dollars ;  for  repairs  made  neces- 

sary by  the  great  storm  of  November,  eighteen  hundred 
and  ninety-eight,  according  to  plans  and  estimate  submit- 
ted January  twentieth,  eighteen  hundred  and  ninety-nine, 
seventy-five  thousand  dollars. 

Provincetown,     Improviug  barbor  at  Provincetown,  Massachusetts:  For 

"***  maintenance,  ten  thousand  dollars. 

scituate,  Ma«s.  Improving  harbor  at  Scituate,  Massachusetts :  For  main- 
tenance and  repairs,  fifteen  thousand  dollars. 

Hyaniiis,MMs.  Improviug  harbor  at  Hyannis,  Massachusetts:  Complet- 
ing improvement,  two  thousand  one  hundred  and  sixty- 
two  dollars. 

Manchester,     Improving  harbor  at  Manchester,  Massachusetts,  in  ac- 
^"■*  cordance  with  the  project  submitted  July  thirtieth,  eighteen 

hundred  and  ninety-seven,  five  thousand  dollars. 

Vineyard  Ha-     Improving  harbor  at  Vineyard  Haven,  Massachusetts: 
ven,  Mass.        Completing  improvement,  three  thousand  dollars. 

Sandy  Bay,     Improving  harbor  of  refuge  at  Sandy  Bay,  Cape  Ann, 
Cape  Ann.  MasB.  Massachusctts :  Continuing  improvement,  two  hundred  and 

Board  to  ex-  fifty  thousaud  dollars.  And  the  Secretary  of  War  shall 
amme,  etc.  appoint  a  board  of  three  engineers,  whose  duty  it  shall  be 
to  examine  said  project  and  report  whether  any  modifica- 
tion of  the  same  should,  in  their  judgment,  be  made,  with 
an  estimate  of  the  cost  of  completing  the  same,  and  so 
much  of  the  above  appropriation  as  may  be  necessary  shall 
be  used  for  that  purpose. 

Giouoeater,     Improving  harbor  at  Gloucester,  Massachusetts:  Oon- 
Maas.  tinuinig  improvement,  forty  thousand  dollars. 

Sea  wall,  Mar-     For  the  repair  of  the  sea-wall  at  Marblehead,  Massa- 

biehead,  Mass.    chusctts,  made  neccssary  by  the  great  storm  of  November, 

eighteen  hundred  and  ninety-eight,  one  thousand  dollars, 

to  be  expended  under  the  direction  of  the  Secretary  of 

War. 

Harbor,  Dux-     Improving  harbor  at  Duxbury,  Massachusetts,  and  for 
bury,  Mass.       repairs  made  i.ecessary  by  storm,  twelve  thousand  dollars. 

New  Bedford,     Improving  harbor  at  New  Bedford,  Massachusetts:  Con- 
^**^  tinning  improvement  under  the  approved  project  of  eight- 

een hundred  and  ninety-five,  ten  thousand  dollars,  and  to 
complete  the  channel  east  of  Fish  Island  in  accordance 
with  the  report  printed  on  page  nine  hundred  and  thirty 
of  the  Annual  Keport  of  the  Chief  of  Engineers  for  eighteen 
hundred  and  ninety-seven,  thirty-four  thousand  dollars. 

Chatham,     Improving  harbor  at  Chatham,  Massachusetts:  Oom- 

"'  pletlng  improvement,  three  thousand  seven  hundred  and 

thirty-two  dollars  and  seventy-nine  cents. 
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Improving  Woods  Hole  Obannel,  Massachusetts:  t3on-^^JJ2jjJj^^*« 
tinning  improvement,  twenty  thoasand  dollars. 

Improving  the  harbor  of  Fall  River,  Massachusetts,  in^jjj»i>  ^\L^^* ' 
accordance  with  the  plan  numbered  two  in  report  printed      *'*        '* 
on  pages  nine  hundred  and  thirty-one  et  sequentes  of  the 
Annual  Beport  of  the  Chief  of  Engineers  ibr  eighteen  hun- 
dred and  ninety-seven,  twenty  thousand  dollars. 

Improving  harbor  at  Block  Island,  Rhode  Island:  Oon-^^^®«^  laand. 
tinuiug   improvement   and   maintenance,   ten   thousand 
dollars. 

Improving  harbor  at  Newport,  Rhode  Island:  Gontinu-   Newport. b.i. 
ing  improvement,  fifteen  thousand  dollars. 

Improving  harbor.  Great  Salt  Pond,  Block  Island,  Rhode  po^S***  ® *^* 
Island:  Completing  improvement,  fifty  thousand  dollars. 

Improving  harbor  at  Sakonnet  Point,  Rhode  Island :  ^•'^*^******' 
Gomj^eting  improvement  according  to  the  plan  submitted 
June  twenty-fourth,  eighteen  hundred  and  ninety-seven, 
twenty-five  thousand  dollars. 

Improving  harbor  at  Bridgeport,  Connecticut:  Continu-  c^*^'*^"^ 
ing  improvement  in  accordance  with  the  modified  and 
extended  project  referred  to  by  the  Chief  of  Engineers  in 
his  annual  report  for  the  fiscal  year  ending  June  thirtieth, 
eighteen  hundred  and  ninety-eight,  fifty  thousand  dollars: 
Provided,  That  a  contract  or  contracts  may  be  entered  into  Sb^So^ 
by  the  Secretary  of  War  for  such  materials  and  work  as 
inay  be  necessary  to  complete  the  improvement,  to  be  paid 
for  as  appropriations  may  from  time  to  time  be  made  by 
law,  not  to  exceed  in  the  aggregate  two  hundred  and  fifty 
thousand  dollars,  exclusive  of  the  amount  herein  and  here- 
tofore appropriated. 

Improving  New  Haven  Harbor,  Connecticut,  in  accord-  q^  fl*Teii, 
ance  with  the  project  printed  as  House  Document  Number 
Eighty-two,  Fifty-fifth  Congress,  first  session,  fifty  thou- 
sand dollars:  Provided,  That  the  Secretary  of  War  may   cJoSwu. 
enter  into  a  contract  or  contracts  for  materials  and  work 
necessary  to  complete  so  much  of  said  project  as  includes  a 
channel  twenty  feet  deep  through  Long  Island  Sound  from     channel 
Tomlinson's  Bridge,  including  three  interior  basins  afford- ^yS«5^/t^* 
ing  separate  anchorages  with  depths  of  twenty,  sixteen, 
and  twelve  feet,  respectively,  and  connected  by  adequate 
channels,  to  be  paid  for  as  appropriations  may  from  time 
to  time  be  made  by  law,  not  to  exceed  in  the  aggregate  two 
hundred  and  ninety-five  thousand  dollars,  exclusive  of  the 
amount  herein  and  heretofore  appropriated. 

Improving  harbor  at  Five  Mile  River,  Connecticut:  Con-  er'conn''^*  ^^ 
tinuiug  improvement,  two  thousand  five  hundred  dollars. 

Improving  harbor  at  Stamford,  Connecticut:  Continuing  sumford^conn. 
improvement,  six  thousand  dollars. 

Improving  harbor  at  Nor  walk,  Connecticut:  For  mainte-   Norw»ik,conn. 
nance,  two  thousand  dollars. 

Improving  harbor  at  Buffalo,  New  York:  For  mainte-   BnfBUcN.T. 
nance,  seventy -five  thousand  dollars. 

For  improvement  of  the  Buffalo  entrance  to  Erie  Basin  rrjntranoe  to 
and  Black  Rock  Harbor,  New  York,  fifty  thousand  dollars :  "^*  ^^  •*^ 
Provided,  That  a  contract  or  contracts  may  be  entered  into   oJJjSSito. 
by  the  Secretary  of  War  for  such  materials  and  work  as 
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may  be  necessary  for  the  completion  of  said  project,  in 
accordance  with  the  recommendation  of  the  Secretary  of 
War,  Hoase  Document  Number  Seventy-two,  Fifty-fifth 
Congress,  first  session,  to  be  paid  for  as  appropriations  may 
from  time  to  time  be  made  by  law,  not  to  exceed  in  the 
aggregate  one  hundred  and  ninety-eight  thousand  one  hnn- 
dr^  and  thirteen  dollars  and  eighty  cents,  exclusive  of  the 
amount  herein  appropriated. 
cii«riatte.K.T.     Improving  harbor  at  Charlotte,  New  York:  For  mainte- 
nance, seven  thousand  dollars. 
Grajt  sodns     Improving  harbor  at  Great  Sodus  Bay,  New  York:  For 
^*  '  '         maintenance,  fourteen  thousand  dollars. 

^^t^^sodns     Improving  harbor  at  Little  Sodus  Bay,  New  York:  For 
^'  '  maintenance,  five  thousand  five  hundred  dollars. 

jj9f ^•"•**"^«'     Improving  harbor  at  Ogdensburg,  New  York:  Continu- 
ing improvement,  fifteen  thousand  dollars. 
Oswego, N.Y.      Improving  harbor  at  Oswego,  New  York:  Continuing 
improvement,  sixty  thousand  dollars,  of  which  amount  ten 
thousand  dollars  may  be  used  for  repair  of  the  breakwater. 

^NewTorkHar-     Improving  New  York  Harbor,  New  York:  For  mainte- 
HftiouniftDoe.   naucc,  ouc  hundred  thousand  dollars.    For  improving  said 

NSifST^to*^  tS  harbor  by  a  deep  channel,  two  thousand  feet  wide  and  forty 

MA.  feet  deep  Irom  the  Narrows,  by  the  so-called  East  Channd 

across  Sandy  Hook  Bar  to  the  open  sea,  in  accordance  with 
the  recommendations  contained  in  House  Document  Nom- 
bered  One  hundred  and  fifty-nine,  Fifty-fifth  Congress; 
Provi$o,  third  session,  one  million  dollars:  Provided^  That  the  Sec* 
Oontraoti.  retary  of  War  may  forthwith  enter  into  a  contract  or  con- 
tracts for  such  materials  and  work  as  maybe  necessary  for 
the  completion  of  said  project,  to  be  paid  for  as  appropria- 
tions may  from  time  to  time  be  made  by  law,  not  to  exceed 
in  the  aggregate  three  million  dollars,  exclusive  of  the 
amount  herein  and  heretofore  appropriated. 

—work  "jy^     If,  however,  the  Secretary  of  War  shall  be  unable  to 

wurySr  w^r**^  make  a  contract  or  contracts  for  the  completion  of  said 
project  for  a  sum  within  the  amounts  above  specified,  then 
the  said  one  million  dollars  herein  appropriated,  or  so  mnch 
thereof  as  may  be  necessary,  shall  be  applied  by  him  in 
the  construction  or  purchase  of  such  dredges,  steamboats 
and  other  plant,  machinery  and  appliances  as  may  be  nec- 
essary to  prosecute  said  project,  and  shall  cause  the  work 
on  said  project  to  be  entered  upon  and  prosecuted  ander 
the  charge  of  the  Secretary  of  War  by  employment  of  labor 
and  materials  necessary  therefor,  to  be  paid  for  as  appro- 
priations may  from  time  to  time  be  made  by  law,  not  to 
exceed  in  the  aggregate  the  said  sum  of  three  million  dol- 
lars exclusive  of  the  one  million  dollars  herein  appropriated, 

R^^^k^ShM^     Improving  Bay  Eidge  Channel  and  Red  Hook  Channel 

nois.   ^   *  *°'in  the  harbor  of  New  York:  Continuing  improvement,  one 
LoSSonof  im-^'^^*^^^  thousaud  dollars:  Provided^  That  the  worksbaU 

proTement.  be  bcguu  at  the  forty-foot  curve  at  the  southerly  end  of 
Bay  Eidge  Channel,  and  be  continued  through  it  along  the 
Brooklyn  shore  to  Twenty-eighth  street  untfl  the  said  Bay 
Ridge  Channel  shall  have  a  uniform  depth  of  forty  feet  at 
low  tide  and  a  width  of  one  thousand  two  hundred  feet; 
and  the  improvement  of  the  Red  Hook  Channel  shall  be 
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began  on  its  southerly  end  and  at  its  junction  with  the 
Bay  Eidge  Channel,  and  be  continued  through  it  to  its 
junction  on  its  northerly  end  with  the  Buttermilk  Channel 
until  said  Bed  Hook  Channel  shall  have  been  made  to  a 
depth  of  forty  feet  at  low  tide  and  a  width  of  one  thousand 
two  hundred  feet:  And  provided  further ,  That  contracts  OontnMrta. 
may  be  entered  into  by  the  Secretary  of  War  for  the  com- 
pletion of  said  Bay  Bid ge  Channel  and  Bed  Hook  Channel, 
to  be  paid  for  as  appropriations  may  from  time  to  time  be 
made  by  law,  not  exceeding  in  the  aggregate  two  million 
four  hundred  thousand  dollars,  exclusive  of  the  amount 
herein  and  heretofore  appropriated. 

Improving  Tonawanda  Harbor  and  Niagara  Biver  to  the  „Ton  awanda 
north  Une  of  the  village  of  North  Tonawanda,  New  York:Si'Kiv^.N  y?' 
Continuing  improvement,  seventy-five  thousand  dollars. 

Improving  harbor  at  Saugerties,  New  York:  For  maiute-  saugeruw,  k. 
nance,  two  thousand  five  hundred  dollars.  t.,  Harbor. 

Improving  harbor  at  Wilson,  New  York:  Continuing   wii»on,N.T. 
improvement,  two  thousand  five  hundred  dollars. 

Improving  Port  Chester  Harbor,  New  York:  Twenty- ^rt  Chester, 
five  thousand  dollars,  to  be  expended  in  enlarging  the  chan-   '   ' 
nel  below  and  up  to  Town  Dock  to  a  depth  of  twelve  feet 
and  a  width  of  seventy  feet,  and  from  Town  Dock  to  the 
steamboat  dock  to  a  depth  of  nine  feet  and  a  width  of 
sixty  feet. 

Improving  channel  between  Staten  Island  and  the  New  cbannei  be- 
Jersey  shore.  New  York  and  New  Jersey:  Completing  im- ^d^dSlw jli 
provenient,  thirty-two  thousand  dollars.  »®y  •^on. 

Improving  harbor  at  Huntington,  New  York :  Continuing  ^ntington, 
improvement,  seven  thousand  five  hundred  dollars. 

Improving  harbor  at  Port  Jefierson  Inlet,  New  York:    ^o^  Jefferwn 
Continuing  improvement,  seven  thousand  five  hundred     ***  '^' 
dollars. 

Improving  harbof  at  Gowanus  Creek  Channel,  ^©^cSm'L'N^^ 
York:    Continuing   improvement,    twenty-five   thousand        *^   * 
dollars. 

Improving  harbor  at  PeekskiH,  New  York:  Continuing  Peek8kui,N.Y. 
improvement,  ten  thousand  dollars. 

Improving  Wallabout  Channel,  New  York:  Completing    waiubout 
improvement  in  accordance  with  the  project  printed  as^'***""®^^*^- 
House  Document  Number  Fifty,  Fifty-fifth  Congress,  third 
session,  forty  thousand  dollars. 

Improving  harbor  at  Mamaroueck,  New  York:  Continu-  M«m»nmeok. 
ing  improvement,  seven  thousand  dollars.  ^* 

Improving  harbor  at  Pultneyville,  New  York:  For  main-  Paitneyyiiie, 
tenance,  two  thousand  dollars.  ^•^* 

Improving  harbor  at  Mattituck,  New  York:  Continuing  Mattituck,  n. 
improvement,  five  thousand  dollars. 

Improving  harbor  at  Cape  Vincent,  New  York,  to  be   <^  vinoent, 
expended  according  to  the  approved  project,  or  such  modi-    '   ' 
fication  thereof,  not  increasing  the  total  cost,  as  the  Secre- 
tary of  War  may  approve,  twenty-five  thousand  dollars,  in 
addition  to  any  balance  on  hand. 

Improving  harbor  at  Larchmont,  New  York:  For  con-    Larohmomt,  n* 
tinning   improvement,  fifty  thousand  dollars:  P^ovided^^p^^^^^^ 
That  said  sum,  or  such  part  thereof  as  may  be  necessary,    PUn.  '  - 
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may  be  used  by  the  Secretary  of  War  on  such  project  under 
any  modified  plan  that  may  hereafter  be  adopted  by  hinu 

BAriton    Bay.     Improving  harbor  at  Baritan  Bay,  New  Jersey :  Oontinu- 
^'^'  ing  improvement,  sixty- five  thousand  dollars,  of  which 

forty  thousand  dollars  may  be  used  in  dredging  the  chan- 
nel from  South  Amboy  to  Great  Beds  Light. 

Ke>iyrt  Har.     Improving  Key  port  Harbor,  New  Jersey:  For  mainte- 

^'  '  nance,  two  thousand  five  hundred  dollars. 

Kri«,Pa.  Improving  harbor  at  Erie,  Pennsylvania:  Continuing 

improvement,  one  hundred  and  twenty- five  thousand  dol- 
lars, to  be  expended  in  accordanC'C  with  the  project  printed 
in  House  Document  Numbered  Seventy,  Fifty-fifth  Con- 
gress, first  session,  or  such  modification  thereof,  not  increas- 
ing the  total  cost,  as  the  Secretary  of  War  may  approve. 

pittabiirg,  Pa.  Improving  harbor  at  Pittsburg,  Pennsylvania:  Complet- 
ing improvement  in  accordance  with  the  report  of  the  Chief 
of  Engineers,  dated  December  sixth,  eighteen  hundred  and 
ninety-seven,  one  hundred  and  ten  thousand  six  hundred 
and  sixty- two  dollars  and  ninety  cents. 

''JuniJnKton     Improviug  harbor  at  Wilmington  and  Christiana  River, 

B?T©r. Del*'*"* Delaware:  Continuing  improvement^  forty-five  thousand 

dollars,  of  which  amount  twenty  thousand  dollars,  or  so 

much  thereof  as  may  be  necessary,  shall  be  used  for  main- 

Oontnoto.  tcuauce,  and  the  Secretary  of  War  may  enter  into  a  con- 
tract or  contracts  for  such  materials  and  work  as  may  be 
necessary  to  complete  the  project  of  improvement,  in  accord- 
ance with  the  project  submitted  by  the  Board  of  Engineers, 
in  its  report  of  October  third,  eighteen  hundred  and  ninety- 
sixy  and  including  the  removal  of  rock  from  the  channel  as 
recommended  in  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  eighteen  hundred  and  ninety-seven,  to  be  paid  for 
as  appropriations  may  from  time  to  time  be  made  by  law, 
not  to  exceed  in  the  aggregate  two  hundred  and  five  thou- 
sand seven  hundred  and  eighty  dollars,  exclusive  of  the 
amount  herein  and  heretofore  appropriated,  that  being  the 
amount  reported  by  the  Chief  of  Engineers  as  necessary 
to  complete  said  project 

Cap©  Ohariea     Improving  harbor  at  Cape  Charles  City,  Virginia:  Con- 

*^'   *•  tinning  improvement,  twenty  thousand  dollars. 

Miiford Haven,     Improving  harbor  at  Milford  Haven,  Virginia:  Complet- 

^•*  ing  improvement  in  accordance  with  the  project  print^  in 

House  Document  Number  Two  hundred  and  ninety-nine, 

Fifty-third  Congress,  third  session,  twelve  thousand  five 

hundred  dollars. 

^c^pe  Lookont,     Harbor  of  refuge.  Cape  Lookout,  North  Carolina:  The 

Board  to  aur-  Secretary  of  War  is  hereby  authorized  to  appoint  a  board 
▼ey,  etc  ^f  three  army  engineers  to  make  examination,  survey,  plan, 

and  estimate  for  a  harbor  of  refuge  at  or  near  Cape  Look- 
out, North  Carolina;  and  five  thousand  dollars  is  hereby 
appropriated  to  pay  the  cost  of  the  same. 

charie8ton,s.c.  Improving  Charleston  Harbor,  South  Carolina,  in  accord- 
ance with  the  project  of  November  eighteenth,  eighteen 
hundred  and  ninety-eight,  as  modified  and  approved  by  the 

coutracta.  divisiou  engineer:  The  Secretary  of  War  may  enter  into  a 
contract  or  contracts  for  materials  and  work  necessary  to 
carry  on  the  said  project,  to  be  paid  for  as  appropriations 


Digitized  by 


Google 


LAWS  AFFECTING  CORPS  OF  ENGINEERS. 


3943 


may  from  time  to  time  be  made  bylaw,  not  exceeding  in  the 
aggregate  one  hundred  and  seventy  five  thousand  dollars, 
exclusive  of  the  amount  heretofore  appropriated  and  now 
on  hand,  and  a  suitable  dredge  may  be  purchased  or  con- 
structed for  the  prosecution  of  said  work,  to  cost  not  more 
than  one  hundred  and  fifty  thousand  dollars,  to  be  paid  for 
from  amounts  now  on  hand  or  herein  authorized  to  be  ex- 
pended. 

Improving  the  outer  bar,  Brunswick,  .Georgia:  0.  P. 
Goodyear,  the  contractor  with  the  Government  of  the 
United  States  to  deepen  the  outer  bar  of  Brunswick, 
Georgia,  under  the  river  and  harbor  Acts  of  eighteen  hun- 
dred and  ninety -four  and  eighteen  hundred  and  ninety-six, 
shall  be  entitled  to  receive  the  sums  appropriated  by  said 
Acts  for  obtaining  a  channel  twenty-four  feet  deep  and  two 
hundred  feet  wide,  and  a  channel  twenty-five  feet  deep  and 
one  hundred  feet  wide,  provided  the  same  are  obtained  on 
or  before  June  third,  nineteen  hundred,  and  said  Acts  are 
hereby  amended  accordingly.  After  the  expiration  of  the 
time  herein  stated  within  which  said  work  of  improvement 
must  be  obtained,  the  Secretary  of  War  shall  cause  a  sur- 
vey of  the  same  to  be  made,  and  report  a  plan,  with  esti- 
mate of  the  cost  thereof,  with  a  view  to  obtaining  a  depth 
of  twenty-six  feet  at  mean  high  tide,  with  a  width  of  two 
hundred  feet;  and  the  sum  of  five  thousand  dollars,  or  so 
much  thereof  as  may  be  necessary,  is  hereby  appropriated 
to  defray  the  cost  of  making  said  survey,  and  estimate 
based  thereon. 

Improving  inner  harbor  at  Brunswick,  Georgia:  For 
maintenance,  ten  thousand  dollars. 

Improving  harbor  at  Savannah,  Georgia:  For  mainte- 
nance, fifty  thousand  dollars.  And  the  Act  making  appro- 
priations for  the  construction,  repair,  and  preservation  of 
public  works  on  rivers  and  harbors,  and  for  other  purposes, 
passed  June  third,  eighteen  hundred  and  ninety-six,  is 
hereby  amended  to  permit  the  Secretary  of  War  to  con- 
struct the  steamboat  channel  between  Beaufort,  South  Caro- 
lina, and  Savannah,  Georgia,  by  way  of  route  numbered 
one,  instead  of  by  way  of  route  numbered  two,  as  required 
by  the  said  Act. 

Improving  harbor  at  Darien,  Georgia:  Continuing  im- 
provement, ten  thousand  dollars. 

Improving  Doboy  Bar,  Georgia,  in  accordance  with  plan 
presented  in  House  Document,  Number  Thirteen,  Fifty- 
fifth  Congress,  first  session,  seventy  thousand  dollars. 

Improving  harbor  at  Apalachicola  Bay,  Florida,  in 
accordance  with  the  project  printed  in  the  Annual  Eeport 
of  the  Chief  of  Engineers  for  eighteen  hundred  and  ninety- 
seven,  pages  sixteen  hundred  and  fifty- five  and  those  that 
follow,  and  for  maintenance,  twenty  thousand  dollars. 

Improving  harbor  at  Pensacola,  Florida:  Continuing 
improvement  and  for  maintenance,  seventy  thousand  dol- 
lars; the  same  to  be  used  toward  securing  a  channel  depth 
of  thirty  feet  at  mean  low  water,  from  the  Gulf  of  Mexico 
to  the  dock  line  at  the  east  end  of  the  city  of  Pensacola. 


Dredge. 


BmD8wlok,GA. 
Oater  bar. 


Vol  28.  p.  842. 
VoL29,p.208. 


SiiryQy,6tou 


—inner  harbor. 


Savannah,  Ga. 
Vol.  29,  p.  208, 
amended. 


Steamboat 
channel  from 
Beaufort,  S.  C. 


Oarien.G*. 
Doboy  Bar,  Ga. 

Apalachioola 


Bay,Fl< 


Pensacola,  FU. 
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Biscayne  Bay.     BiscayuG  Bay,  Florida:  The  Secretary  of  War  shall  ap- 
Board  on  pro- poiut  a  board  of  three  engineers  to  examine  and  report 
posed  cbaiind.    upon  the  respective  routes  from  Miami  to  the  sea  by  Norris 
Cut,  Bear  Cut,  and  Cape  Florida  Entrance,  respectively, 
with  reference  to  the  most  feasible  route  and  the  cost  of 
providing  a  channel  eighteen  feet  in  depth  and  suitable 
width,  with  a  view  to  siscertaining  the  desirability  of  im- 
proving the  same;  and  to  pay  the  expense  of  said  board 
the  sum  of  five  thousand  dollars,  or  so  much  thereof  as  may 
be  necessary,  is  hereby  appropriated. 
Key  West,  Fia.     Improving  entrance  to  harbor  at  Key  West,  Florida: 
Continuing  improvement,  twenty-five  thousand  dollars. 
bo?a?d*Pe^^e     Improving  Charlotte  Harbor  and  Pease  Creek,  Florida: 
crrok^Fia/  ***  Completing  improvement,  twenty-five  thousand  dollars. 
^rrabeiieBar.     Improving  Carrabcllc  Bar  and  Harbor,  Florida :  Continu- 
ing improvement,  ten  thousand  dollars, 
^anipa  Bay,     Improving  Tampa  Bay,  Florida:   For  improvement  of 
Tampa  Bay,  Florida,  from  its  entrance  into  the  Gulf  of 
Ooutwksu.      Mexico  to  Port  Tampa,  seventy-five  thousand  dollars^  Pro- 
vided^  That  a  contract  or  contracts  may  be  entered  into  by 
the  Secretary  of  War  for  such  materials  and  work  as  may 
be  necessary  toward  securing  a  channel  depth  of  twenty- 
seven  feet  from  said  Gulf  of  Sf  exico  to  Port  Tampa,  and  of 
a  width  live  hundred  feet  across  the  bar  and  three  hundred 
feet  in  the  bay,  as  proposed  in  the  report  of  November 
fourteenth,  eighteen  hundred  and  ninety-eight,  published 
in  House  Document  Number  Fifty-two,  Fifty-fifth  Con- 
gress, third  session,  to  be  paid  for  as  appropriations  may 
from  time  to  time  be  made  by  law,  not  to  exceed  in  the 
aggi^egate  six  hundred  and  seventy-five  thousand  dollars, 
exclusive  of  the  amount  herein  appropriated. 
HUisboroBay,     Improving  Hillsboro  Bay,  Florida,  in  accordance  with 
project  printed  in  House  Document  Number  Five  hundred 
and  forty-five,  Fifty-fifth  Congress,  second  session,  one  hun- 
dred and  twenty-five  thousand  dollars. 
Mobile,  Ala.        ImprQying  harbor  at  Mobile,  Alabama:  Continuing  im- 
ContwKJu.       proveinent,  one  hundred  thousand  dollars:  Providedy  That 
a  contract  or  contracts  may  be  entered  into  by  the  Secre- 
tary of  War  for  such  materials  and  work  as  may  be  necessary, 
with  the  view  of  ultimately  securing  a  channel  twenty- three 
feet  deep  and  one  hundred  feet  wide  at  the  bottom,  with  appro- 
priate slope,  to  be  paid  for  as  appropriations  may  from  time 
to  time  be  made  by  law,  not  to  exceed  in  the  aggregate  five 
hundred  thousand  dollars,  exclusive  of  the  amount  herein 
and  heretofore  appropriated. 
PMalVss.^'^"^     Ship  Island  Pass,  Mississippi:  To  complete  dredging  a 
channel  through  Ship  Island  Pass,  with  a  depth  of  twenty- 
six  feet,  in  accordance  with  the  report  and  estimate  printed 
in  House  Document  Number  One  hundred  and  twenty, 
Fifty-fifth  Congress,  third  session,  forty  thousand  dollars. 
ConK;^''*'     Clnlfport,  Mississip])i,  to  Ship  Island  Harbor:  The  Seo- 
cihannei   and  rctary  of  War  is  hereby  authorized  to  enter  into  a  contract 
anchorage  basin.  ^^  coutracts  to  drcdgc  a  channel  three  hundred  feet  wide 
and  nineteen  feet  deep  at  mean  low  water  from  the  anchor- 
age at  Sliip  Island  Harbor,  on  the  Gulf  of  Mexico,  to  Gulf- 
port,  in  Harrison  County,  in  the  State  of  Mississippi,  and 
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to  construct  at  the  end  of  said  channel  next  the  shore  an 
anchorage  basin  of  similar  depth  not  less  than  two  thou- 
sand six  hundred  and  forty  feet  by  one  thousand  three 
hundred  ^nd  twenty  feet  in  area,  at  a  cost  not  to  exceed 
one  hundred  and  lifty  thousand  dollars;  and  the  Secretary 
of  War  is  further  authorized  to  contract  for  the  mainte- 
nance of  said  channel  and  anchorn^e  basin  for  the  term  of 
five  years  after  its  completion,  for  the  sum  of  ten  thousand 
dollars  annually :  Provided^  That  the  necessary  expenses    gJ^*^J|^^  ^^^ 
for  such  examinations,  surveys,  and  inspections  of  the  veyJ,'S!i"^' ""* 
work  as  may  be  required  from  time  to  lime  to  determine    vol. 23, p.  147. 
whether  the  channel  and  anchorage  basin  are  dredged  and 
maintained  as  required  by  this  Act,  shall  be  paid  from  the 
permanent  indefinite  appropriation  made  by  section  four 
of  the  river  and  harbor  Act  approved  July  fifth,  eighteen 
hundred  and  eighty-four:  And  provided  further,  That  the    Depth». 
depths  provided  for  shall  be  at  mean  low  water  as  deter- 
mined by  the  engineer  oflBcer  in  local  charge  of  work. 

Improving  mouth  and  passes  of  Calcasieu  River,  Louisi-  ^^^^1*^^*"  ^*^' 
ana :  Continuing  improvement,  thirty-five  thousand  dollars.  ^' 

Improving  qutlet  of  the  Mississippi  Eiver  by  construct- j  J^Pwi^**^?"*; 
ing  a  siU  across  Pass  a  Loutre  and  by  constructing  andRiv«r,   Paae^a 
operating  two  dredges,  two  hundred   thousand   dollars :  ^"^"'* 
Provided,  That  a  contract  or  contracts  may  be  entered  into    ^'^^^ 
by  the  Secretary  of  War  for  such  materials  and  work  as      °  "^  • 
may  be  necessary  to  carry  on  such  improvements,  to  be 
paid  for  as  appropriations  may  from  time  to  time  be  made 
by  law,  not  to  exceed  in  the  aggregate  three  hundred 
thousand  dollars,  exclusive  of  the  amount  herein  appro- 
priated.   A  board  of  four  engineers  shall  be  appointed  by  ^  Board  to  report 
the  President,  of  whom  at  least  two  shall  be  from  civil  life,  through  *&mUi^ 
who  shall  prepare  and  report,  as  soon  as  conveniently  may  ^wtPas*. 
be  done,  a  project  for  securing  a  navigable  channel  of  suit- 
able width  and  of  thirty-five  feet  depth  at  mean  low  water 
of  the  Gulf  of  Mexico  throughout  the  Southwest  Pass  of 
the  Mississippi  Eiver;  said  board  of  engineers  shall  sub- 
mit detailed  estimates  of  the  cost  of  each  and  every  feature 
of  the  project,  and  they  shall  report  especially  whether  it 
is  necessary  to  construct  inner  jetties;  and  if.  in  their 
judgment,  inner  jetties  should  be  constructed,  they  shall 
provide  for  the  location  of  the  same,  so  as  to  involve  the 
least  cost  consistent  with  the  safety  and  eflBciency  of  the 
work  hereby  contemplated.    The  sum  of  twenty  thousand 
dollars,  or  so  much  thereof  as  may  be  necessary,  is  hereby 
appropriated  to  defray  the  cost  of  said  board  and  of  the 
preparation  of  said  project. 

Improving  entrance  to  Galveston  Harbor,  Texas:  For ^^^•^▼* •*<>"• 
maintenance,  fifty  thousand  dollars. 

Improving  Galveston  Ship  Channel  and  Buffalo  ^^.you,  gjj> » i^^^«^jt^o 5 
Texas:  For  improvement  of  the  Galveston  Ship  Channel  Bu^Jo^^Bayo^u, 
and  Buffalo  Bayou,  by  dredging  or  otherwise,  from  the'^'®^^- 
jetties  at  Galveston,  Texas,  up  through  the  present  ship 
channel  and  Bufl'alo  Bayou  to  the  proposed  harbor  site  at 
Houston,  Texas,  to  be  provided  by  the  citizens  of  Houston, 
threehundred  thousand  dollars :  Provided,  That  out  of  said    ^;2^* 
sum  a  suitable  dredge  may  be  constructed  for  said  work.  ^' 
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frwJi**GaivSSlm     ^^^  Commencing  the  improvement  of  the  water  roate 
to  Hoa«u>ii[^^  from  the  month  of  the  jetties  at  Galveston,  through  the 
existing  ship  channel  and  ap  Bufifalo  Bayou  to  Houston, 
Texas,  including  harbor  at  Houston,  in  accordance  with 
project  submitted  by  the  Board  of  Engineers  in  report  of 
survey  dated    November    third,  eighteen  hundreid   and 
gj^gj^-        ninety-seven,  two  hundred  and  fifty  thousand  dollars :  Fro- 
videdy  That  contracts  may  be  entered  into  by  the  Secretary 
of  War  for  the  whole  or  any  part  of  such  materials  and 
work  as  may  be  required  for  prosecuting  said  improvement, 
or  the  said  materials  may  be  purchased  and  the  work  done 
otherwi.se  than  by  contract,  to  be  paid  for  as  appropriations 
may  from  time  to  time  be  made  by  law,  not  to  exceed  in  the 
i>TtAgtm.        aggregate  two  million  dollars:  Frovided  further,  That  out 
of  said  sum  two  dredges  may  be  constructed  for  said  work. 
tSl^  ^^*'^'     Mouth  of  Brazos  River,  Texas:  For  dredging,  and  such 
***  other  work  as  may  be  deemed  most  effective  in  the  judg- 

ment of  the  Secretary  of  War  in  improving  and  developing 
ProvUo.         the  harbor,  eighty-five  thousand  dollars :  Frovidedj  Th»t  no 
ri2ito."eto*^by  P^^  of  Said  sum  shall  be  expended  until  the  Brazos  Itiver 
Bniroi   River  Channel  and  Dock  Company  shall  file  with  the  Secretary 
Dock  cSmpaiy.  of  War  a  transfer  to  the  United  States  of  tRe  jetties,  and 
auxiliary  works;  also  a  release  of  all  rights  and  privileges 
VoL  25.  p.  444.  conferred  upon  said  company  by  its  charter  or  by  the  Act 
of  Congress  approved  August  ninth,  eighteen  hundred  and 
eighty-eight,  to  charge  or  collect  tolls  for  the  use  and  naviga- 
Exwninatioii  tiou  of  Said  Hvcr;  and  the  Secretary  of  War  is  directed  to 
ofnver.  havc  an  examination  made  of  the  mouth  of  the  Brazos 

and  the  jetties,  and  report  to  Congress  the  estimated  cost 
of  extending  the  jetties  one-half  mile,  and  the  estimated 
depth  and  width  of  the  channel  to  be  obtained  by  such 
extension,  and  tiie  estimated  cost  of  obtaining  twenty  feet 
of  wat«r  and  a  channel  one  hundred  and  fifty  feet  wide. 
Deepening     Deepening  the  channel  from  Galveston  Harbor  to  Texas 
GaiT?8ton  HaT.City,  Tcxas:  The  Secretary  of  War  is  hereby  authorized 
Cite  *  ^  '^'  ®  *  *  •  to  en ter  into  a  contract  or  contracts  for  deepening  the  pres- 
SmtnotB.      ent  channel  north  of  Pelican  Island  from  Galveston  Har- 
bor to  Texas  City,  Texas,  to  a  depth  of  twenty-five  feet 
and  one  hundred  feet  wide  at  the  bottom,  at  a  cost  not  to 
exceed  two  hundred  and  fifty  thousand  dollars,  of  which 
amount  one  hundred  thousand  dollars  shall  be  paid  when- 
ever it  shall  satisfactorily  appear  to  the  Secretary  of  War, 
through  army  engineers,  that  said  channel  has  been  deep- 
ened to  a  depth  of  twenty-one  feet,  and  the  remainder  of 
the  price  shall  be  paid  when  the  whole  work  has  been  com- 
pleted in  a  manner  satisfactory  to  the  Secretary  of  War. 
AransM  Pass,     Improving  Aran j^as  Pass,  Tcxas:  For  dredging  and  other 
®^*  improvement  of  Aransas  Pass  Harbor,  sixty  thousand  dol- 

^o^^w.      ..Jars:    Provided,  That  the  Secretary  of   War  is  hereby 
Gove^ment  je^  authorized  to  coutract  for  the  removal  of  that  portion  of 
ty  in  harbor,      the  old  Govcmment  jctty  in  said  harbor  from  the  end  near- 
est the  curved  jetty  constructed  by  the  Aransas  Pass  Har- 
bor Company  to  the  wreck  Mary,  in  such  manner  as  to  in 
no  wise  interfere  with  the  curved  jetty  now  located  in  said 
ri|jJ>J'®°^^' harbor:  And  provided  further,  That  said  contract  shall  not 
»a8  Pa88  Harbor  be  let  by  the  Secretary  of  War,  nor  said  work  done,  until 
Company.         ^h^  g^j^j  Arausas  Pass  Harbor  Company  shall  have  prop- 
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erly  released  and  surrendered  all  rights  and  privileges 
heretofore  granted  to  it  in  said  harbor  by  Congress,  sJso 
the  jetty  constructed  in  said  harbor. 

Sabine  Pass,  Texas  and  Louisiana:  For  straightening,  ^^*°^J*J^« 
widening,  and  otherwise  improving  the  main  ship  channel,  sian^ 
Sabine  Pass,  Texas  and  Louisiana,  by  the  removal  of  the 
oyster  reefs,  mud  flats,  and  other  material  between  a  point 
one  thousand  feet  north  of  the  United  States  life-saving 
station  and  a  point  opposite  the  United  States  light-house, 
one  hundred  and  fifty  thousand  dollars. 

Gorpus  Ohristi  and  Padre  Island  Harbor,  Texas :  Section  and*pSdre  u£S 
two  of  ^^An  Act  to  promote  the  construction  of  a  safe  deep-  £u-bor,  Tex. 
water  harbor  on  the  coast  of  Texas,"  approved  February   vSt^;?:^* 
ninth,  eighteen  hundred  and  ninety-one,  and  as  amended    ximeextended 
January  twenty-third,  eighteen  hundred  and  ninety-three,  SLSSSon!^ 
is  hereby  amended  so  as  to  extend  the  time  to  locate  and 
commence  the  construction  of  the  said  Gorpus  Ghristi  and 
Padre  Islaud  Harbor,  off  Padre  Island,  on  the  coast  of 
Texas,  two  years  from  February  niuth,  eighteen  hundred 
and  ninety-nine. 

Improving  harbor  at  Ashtabula,  Ohio:  Gontinuiug  im-Qhio*^**'*'^*** 
provement,  fifty  thousand  dollars:  Provided,  That  a  con-    gj®^- 
tract  or  contracts  may  be  entered  into  by  tbe  Secretary  of  ^'**'^*^ 
War  for  such  materials  and  work  as  may  be  necessary  to 
complete  the  present  project,  to  be  paid  for  as  appropria- 
tions may  from  time  to  time  be  made  by  law,  not  to  exceed 
in  the  aggregate  four  hundred  and  thirty  thousand  dollars, 
exclusive  of  the  amount  herein  and  heretofore  appropri- 
ated. 

Improving  harbor  at  Black  Eiver  (Lorain),  Ohio:  Gon-  ^^l^y;^^ 
tinuing  inprovement,  fifty  thousand  dollars:   Provided,    ^^^^^ 
That  a  contract  or  contracts  may  be  entered  into  by  the      "  ™***** 
Secretary  of  War  for  such  materials  and  work  as  may  be 
necessary  to  complete  the  project  designated  as  Plan  B,  in 
the  report  dated  November  first,  eighteen  hundred  and 
ninety-seven,  to  be  paid  for  as  appropriations  may  from 
time  to  time  be  made  by  law,  not  to  exceed  in  the  aggregate 
six  hundred  .thousand  dollars,  exclusive  of  the  amount 
herein  and  heretofore  appropriated. 

Improving  harbor  at  Cleveland,  Ohio,  according  to  theQ^j*^*'*"*^ 
report  of  January  tenth,  eighteen  hundred  and  ninety-nine, 
seventy-five  thousand  dollars,  of  which  amount  such  sum 
as  may  be  necessary  may  be  used  in  dredging  between  the 
Government  piers. 

Improving  harbor  at  Gonneaut,  Ohio:  Oontinuing  im-  Coimeaut,ohio. 
provement,  one  hundred  thousand  dollars. 

Improvin  g  harbor  at  Fairport,  Ohio :  Continuing  improve-   B'»*rport,  owo. 
ment,  one  hundred  thousand  dollars. 

Improving  harbor  at  Huron,  Ohio:  Continuing  improve-    H«n>ii,ohio 
ment,  twenty-five  thousand  dollars. 

Improving  harbor  at  Sandusky,  Ohio:  Continuing  im-^ Sandusky, 
provement  in  accordance  with  plans  submitted  February 
twenty-eightb,  eighteen  hundred  and  ninety-eight,  eighty 
thousand  dollars. 

Improving  harbor  at  Port  Clinton,  Ohio:  Continuing   ^JJj*,^^"*****^ 
improvement,  six  thousand  dollars. 
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Toledo*  Ohio. 


ContnotB. 


moMcan  City, 
iDd. 
Outer  harbor. 


PfWfi90, 

Contracts. 


-  inner  harbor. 
Waukegan,  111 
Chioago.IlL 

Calnmet,  111. 


Provx$o. 
Contracts. 


Charlevoix  and 
Pine  Lake,  Mich. 


Frankfort, 
Mich. 

Grand  Haven, 
Mich. 

Grand  Marals, 
Mich. 


Manistee, 
Mich. 


Improving  harbor  at  Toledo,  Ohio,  by  providiDg  a  straight 
channel  through  Maamee  Eiver  and  Bay  four  hundred 
feet  in  width  and  twenty  one  feet  deep,  in  accordance  with 
the  project  dated  December  sixteenth,  eighteen  hundred 
and  ninety-seven,  one  hundred  and  fifty  thousand  dollars: 
Provided  J  That  a  contract  or  contracts  may  be  entered  into 
by  the  Secretary  of  War  for  such  materials  and  work  as 
may  be  necessary  to  complete  the  said  project,  to  be  paid 
for  as  appropriations  may  from  time  to  time  be  made  by 
law,  not  to  exceed  eight  hundred  thousand  dollars,  exclu- 
sive of  the  amount  herein  and  heretofore  appropriated. 

Improving  outer  harbor  at  Miohican  Gity,  Indiana:  The 
Secretary  of  War  may,  in  his  discretion,  moidify  the  exist- 
ing project  in  accordance  with  the  recommendations  con- 
tained in  the  report  of  the  Board  of  Engineers  under  date 
of  March  sixth,  eighteen  hundred  and  ninety-seven,  and 
expend  the  balance  on  hand  from  previous  appropriations 
to  the  improvement  of  said  harbor  according  to  the  project 
so  modified:  Provided^  That  a  contract  or  contracts  may  be 
entered  into  by  the  Secretary  of  War  tor  such  materials 
and  work  as  may  be  necessary  to  complete  the  said  project, 
to  be  paid  for  as  appropriations  may  trom  time  to  time  be 
made  by  law,  not  to  exceed  in  the  aggregate  one  hundred 
and  ninety-five  thousand  dollars,  exclusive  of  the  amount 
herein  and  heretofore  appropriated. 

Improving  inner  harbor  at  Michigan  City,  Indiana:  Con- 
tinuing improvement,  seven  thousand  five  hundred  dollars. 

Improving  harbor  at  Waukegan,  Illinois:  For  main- 
tenance, five  thousand  five  hund^  dollars. 

Improving  Chicago  Harbor,  Illinois:  Continuing  im- 
provement, one  hundred  thousand  dollars,  to  be  expended 
in  accordance  with  the  project  submitted  by  the  Secretary 
of  War  as  set  forth  in  the  report  of  Major  W.  L,  Marshall 
of  July  sixteenth,  eighteen  hundred  and  ninety-seven. 

Improving  Calumet  Harbor,  Illinois,  according  to  the 
project  of  February  twenty-first,  eighteen  hundred  and 
ninety-six:  Continuing  improvement,  one  hundred  and 
fifty  thousand  dollars:  ProvidedyThfkt  a  contract  or  con- 
tracts may  be  entered  into  by  the  Secretary  of  War  for 
such  materials  and  work  as  may  be  necessary  to  complete 
said  project,  to  be  paid  for  as  appropriations  may  from 
time  to  time  be  made  by  law,  not  to  exceed  in  the  aggregate 
eight  hundred  and  fifty-nine  thousand  eight  hundred  and 
thirty  dollars,  exclusive  of  the  amount  herein  and  hereto- 
fore appropriated. 

Improving  harbor  at  Charlevoix  and  entrance  to  Pine 
Lake,  Michigan:  Continuing  improvement,  fifteen  thousand 
dollars. 

Improving  harbor  at  Frankfort,  Michigan:  Continuing 
improvement,  thirty-five  thousand  dollars. 

Improving  harbor  at  Grand  Haven,  Michigan:  Continu- 
ing improvement,  ten  thousand  dollars. 

Improving  harbor  of  refuge  at  Grand  Marais,  Michigan: 
Continuing  improvement,  twenty-five  thousand  dollars. 

Improving  harbor  at  Manistee,  Michigan:  Continuing 
improvement,  twenty  thousand  dollars. 
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Improving  harbor  at  Holland  (Black  Lake),  Michigan,  x^°y*Mi^.h^**^*^ 
in  accordance  with  the  report  and  plans  submitted  in      ®  •     *^  • 
Hoase  Docament  Number  Two  hundred  and  seventy-two, 
Fifty-fourth  Congress,  second  session,  thirty-seven  thou- 
sand five  hundred  dollars. 

Improving  harbor  at  Monroe,  Michigan:  Continuing  im-    Monroe,  Mich. 
proveiuent  by  dredging  channel,  five  thousand  dollars. 

Improving  harbor  at  Muskegon,  Michigan :  Continuing   Muskegon. 
improvement,  sixty  thousand  dollars:  Provided^  That  any    PrivUo. 
IM)rtion  of  the  above  sum  may  be  used  at  the  discretion  of^J^y®'»**'»« 
the  Secretary  of  War,  in  sheet  piling  or  otherwise,  to  pre-  *^'  ^^' 
vent  erosion  and  preserve  the  channel  at  any  point  where 
it  may  be  necessary  between  Lake  Michigan  and  Muskegon 
Lake. 

Improving  harbor  at  Pentwater,  Michigan:  Continuing   Pentwater, 
improvement,  twenty  five  thousand  dollars.  ^*®^* 

Improving  harbor  of  refuge.  Portage  Lake,  Michigan :  j^f ^'^^^^  ^*^•• 
Continning  improvement,  seventy-five  thousand  dollars:     ^  ' 
Provide  J  That  the  Secretary  of  War  may  enter  into  a  con-    ^^^^*^' 
tract  or  contracts  for  such  materials  and  work  as  may  be   ^"*™®*** 
necessary  to  complete  the  present  project  for  said  harbor 
of  refuge,  to  be  paid  for  as  appropriations  may  from  time 
to  time  be  made  by  law,  not  to  exceed  in  the  aggregate 
eighty -five  thousand  dollars,  exclusive  of  the  amount  herein 
and  heretofore  appropriated. 

Improving  harbor  of  refuge  at  Sand  Beach,  Michigan,  ^^d  Beaob. 
fifty  thousand  dolltyrs:  Provided^  That  the  Secretary  of   Aovuo. 
War  may  enter  into  a  contract  or  contracts  for  such  mate-    contracts. 
rials  and  work  as  may  be  necessary  to  repair  such  harbor 
of  refoge  in  accordance  with  the  recommendation  of  the 
Chief  of  Engineers,  to  be  paid  for  as  appropriations  may 
from  time  to  time  be  made  by  law,  not  to  exceed  in  the  ag- 
gregate two  hundred  thousand  dollars,  exclusive  of  the 
amounts  herein  and  heretofore  appropriated. 

Improving  harbor  at  Saint  Joseph,  Michigan,  in  accord-  ^st^-  Joseph, 
ance  with  the  modified  project  as  printed  in  House  Docu- 
ment Number  Three  hundred  and  seven,  Fifty-fifth  Con- 
gress, second  session,  fifty  thousand  dollars :  Provided j  That  ^q^^^ 
tiie  Secretary  of  War  may  enter  into  a  contract  or  contracts 
for  such  materials  and  work  as  may  be  necessary  to  com- 
plete such  harbor  in  accordance  with  said  modified  project, 
to  be  paid  for  as  appropriations  may  from  time  to  time  be 
made  by  law,  not  to  exceed  in  the  aggregate  three  hundred 
and  thirty  thousand  dollars,  exclusive  of  the  amounts  herein 
and  heretofore  appropriated. 

Improving  harbor  at  South  Haven,  Michigan:  Complet- ^^«*h  Haven. 
ing  improvement,  forty-five  thousand  dollars. 

Improving  harbor  at  White  Lake,  Michigan:  For  main-^^*«  ^•^•t 
tenance  and  continuing  improvement,  thir^-five  thousand 
dollars. 

Improving  harbor  at  Marquette,  Michigan :  Continuing  j^^**"*!"®^**' 
improvement,  twenty-five  thousand  dollars. 

Improving  harbor  at  Ludington,  Michigan,  in  accordance  Miih.^*"'*^'** 
with  the  report  and  plan  submitted  in  House  Document 
Number  Two  hundred  and  seventy-three.  Fifty-fourth  Con- 
gress, second  session^  twenty-five  thousand  dollars. 
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# 
Petotkey,     Improving  harbor  at  Petoskey,  Michigan:   Continuing 

improvement,  twenty  thousand  dollars, 
saogatnck,     Improving  harbor  at  Sangatack,  Michigan:  Continaing 
^**"***  improvement,  seven  thousand  dollars. 

Menominee,     Improving  harbor  at  Menominee,  Michigan  and  Wiscon- 
Micb.and  Wis.   g|^ .  j^^j.  maintenance,  five  thousand  five  hundred  dollars. 
Cheboygan,     Improving  harbor  at  Gheboygan,  Michigan:  Continuing 
Mich.  improvement,  eight  thousand  dollars. 

PresQue  He     Improving  harbor  at  Presque  lie  Point,  Marquette  Bay, 
Point. Mich.       Michigan:  Completing  improvement,  thirty  thousand  dol- 
lars. 
Ahii»p«e.wia.     Improving  harbor  at  Ahnapee,  Wisconsin:  Continuing 
improvement  according  to  Plan  A,  submitted  under  date 
of  December  thirty-first,  eighteen  hundred  and  ninety-six, 
thirteen  thousand  dollars. 
OwenBay.wie.     Improving  harbor  at  Green  Bay,  Wisconsin :  Continuing 
improvement,  twenty-eight  thousand  six  hundred  dollars. 
KfinothA,Wis     Improving  harbor  at  Kenosha,  Wisconsin,  according  to 
the  project  dated  January  twelfth,  eighteen  hundred  and 
ninety-nine,  and  the  project  for  deepening  the  basin  and 
widening  and   deepening  said  harbor,  based  upon  the 
removal  of  the  present  north  pier,  dated  January  twenty- 
sixth,  eighteen  hundred  and  ninety-seven,  fifty  thousand 
dollars,  of  which  three  thousand  dollars  may  be  used  for 
ivoHm.         maintenance:  Provided^  That  a  contract  or  contracts  may 
Ooniraou.       Y)q  entered  into  by  the  Secretary  of  War  for  such  materials 
and  work  as  may  be  neoessary  to  complete  the  said  proj- 
ects, to  be  paid  for  as  appropriations  may  from  time  to 
time  be  made  by  law,  not  to  exceed  in  the  aggregate  the 
sum  of  one  hundred  and  forty-one  thousand  dollars,  exclu- 
sive of  the  amount  herein  and  heretofore  appropriated. 
Kewaunee,     Improving  harbor  at  Kewaunee,  Wisconsin:  For  main- 
^^*  teuance,  eight  thousand  eight  hundred  dollars. 

Milwaukee.     Improving  harbor  of  refuge  at  Milwaukee,  Wisconsin: 
wfuge.^*'^****^  °^ Continuing  improvement,  fifty  thousand  dollars:  Provided^ 
Froiito.         That  a  contract  or  contracts  may  be  entered  into  by  the 
CJontracto.       Secretary  of  War  for  such  materials  and  work  as  may  be 
necessary  to  complete  the  present  project  for  said  harbor 
,  of  refuge,  to  be  paid  for  as  appropriations  may  from  time 
to  time  be  made  by  law,  not  to  exceed  in  the  aggregate  the 
Bum  of  one  hundred  and  five  thousand  six  hundred  and 
fifty  dollars,  exclusive  of  the  amount  herein  and  heretofore 
appropriated, 
-harbor.  Improving  harbor  at  Milwaukee,  Wisconsin:  For  main- 

tenance, fourteen  thousand  dollars;  for  deepening  the 
channel  at  the  entrance  in  accordance  with  the  project 
submitted  November  twenty-third,  eighteen  hundred  and 
ninety-six,  twelve  thousand  dollars. 
Port  waahing.  Improving  harbor  at  Port  Washington,  Wisconsin:  For 
ton. Wis.  maintenance,  four  thousand  four  hundred  dollars. 

Bacine.wia.  Improving  harbor  at  Racine,  Wisconsin,  according  to 
the  project  reported  January  twelfth,  eighteen  hundred 
and  ninety-nine,  and  the  project  for  widening  and  deepen- 
ing said  harbor  and  correcting  the  funnel-shaped  entrance 
thereof,  reported  January  twenty-seventh,  eighteen  hun- 
dred and  ninety-seven,  fifty  thousand  dollars:  Provided^ 
That  a  contract  or  contracts  may  be  entered  into  by  the 
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Secretary  of  War  for  such  materials  and  work  as  may  be 
necessary  to  complete  said  projects,  to  be  paid  for  as 
appropriations  may  from  time  to  time  be  made  by  law,  not 
to  exceed  in  the  aggregate  sixty-seven  thousand  six  hun- 
dred and  flfby  dollars,  exclusive  of  the  amount  herein  and 
heretofore  appropriated,  of  which  three  thousand  dollars 
may  be  used  for  maintenance. 

Improving  harbor  at  Sheboygan,  Wisconsin:  For  main- ^s^«^«yK*". 
tenance,  three  thousand  four  hundred  dollars;  for  improv-  *** 
log  said  harbor  according  to  the  project  for  a  breakwater 
reported  July  twenty-sixth,  eighteen  hundred  and  ninety- 
eight,  twenty-flve  thousand  dollars:  Provided^  That  a  con- 
tract or  contracts  may  be  entered  into  by  the  Secretary  of 
War  for  such  materials  and  work  as  may  be  necessary  to 
complete ^eaid  project,  to  be  paid  for  as  appropriations  may 
from  time  to  time  be  made  by  law,  not  to  exceed  in  the 
aggregate  the  sum  of  fifty-two  thousand  dollars,  exclusive 
of  the  amount  herein  and  heretofore  appropriated. 

Improving  harbor  at  Ashland,  Wisconsin:  Oontinuing 
improvement,  thirty-five  thousand  dollars,  of  which  so  much 
as  shall  be  necessary  may,  in  the  discretion  of  the  Secre- 
tary of  War,  be  expended  in  completing  the  shore  end  of 
the  breakwater,  now  partly  constructed,  and  connecting  it 
with  the  land. 

Improving  harbor  at  Two  Rivers,  Wisconsin:  For  main- 
tenance, eight  thousand  dollars. 

Improving  Sturgeon  Bay  Canal,  harbor  of  refuge:  ^^^ Q^*S^^^rbo?o? 
maintenance  of  channel  and  piers,  five  thousand  five  hun-r^ge.  *'   '  ^ 
dred  dollars. 

Improving  harbor  at  Oconto,  Wisconsin :  Continuing  im?    <>«»*«.  ^^ 
provement  and  maintenance,  fifteen  thousand  dollars. 

Improving  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal :  and^LS^MiS^ 

gan  Ship  Canal. 
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Continuing  improvement,  thirty  thousand  dollars. 

Improving  harbor  at  Manitowoc,  Wisconsin:  For  main- 
tenance, three  thousand  three  hundred  dollars. 

Completing  harbor  at  La  Crosse,  Wisconsin:  Oontinuing 
improvement  according  to  the  project  reported  January 
eleventh,  eighteen  hundred  and  ninety-seven,  twelve  thou- 
sand dollars,  exclusive  of  five  thousand  dollars  appropriated 
by  river  and  harbor  Act  of  June  third,  eighteen  hundred 
and  ninety-six:  Provided^  That  no  expenditure  shall  be  ^„^,^^„„ 
made  for  such  purpose  by  the  United  States  until  the  city  ejqpJSdiuire. 
of  La  Crosse  shall  have  taken  the  necessary  steps  to  carry 
the  sewers  across  the  area  to  be  filled  in,  so  as  to  discharge 
outside  of  the  bulkhead  proposed  in  said  project. 

Improving  harbor  at  Grand  Marais,  Minnesota:  Complet-  ^^^"^  Maraia, 


Manitowoo, 
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ing  improvement,  thirty  thousand  dollars, 

Improving  harbor  at  Agate  Bay,  Minnesota 
improvement,  seventy-one  thousand  seven  hundred 
eight  dollars. 

ImprovingAlvisoHarbor,  SantaClaraCounty,Califomia,    Aiviso,ori. 
in  accordance  with  project  reported  December  eleventh, 
eighteen  hundred  and  ninety-six,  forty-eight  thousand  dol- 
lars. 

Improving  harbor  at  San  Diego,  California:  Continuing   san Diego. Ort. 
improvement,  sixty-five  thousand  dollars. 
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San  Luis  obie-  Improving  harbor  at  San  Luis  Obispo,  California:  Con- 
^*  tinning  improvement,  flfty-five  tbonsand  dollars. 

Hiimboidt,cai.  Improving  barbor  at  Humboldt,  California:  Continuing 
improvement,  by  dredging  in  the  inner  harbor,  fifty  thou- 
sand dollars. 

sanPranoiBco,  Improving  San  Francisco  Harbor,  California:  By  remov- 
ing Arch  Rock  and  Shag  Rocks  Numbered  One  and  Two, 
all  to  a  depth  of  thirty  feet  below  mean  low  water,  accord- 
ing to  the  report  madeOctober  thirteenth,  eighteen  hundred 

Provito.         and  ninety-seven,  one  hundred  thousand  dollars :  Provided^ 

Contraoto.  That  the  Secretary  of  War  may  enter  into  a  contract  or 
contracts  for  the  materials  and  work  necessary  for  the  com- 
pletion of  said  project,  to  be  paid  for  as  appropriations  may 
from  time  to  time  be  made  by  law,  not  to  exceed  in  the  ag- 
gregate five  hundred  thousand  dollars,  exclusive  of  the 
amount  herein  appropriated. 

Taquina  Buy,  Yaquiua  Bay,  Oregon :  The  Secretary  of  War  is  hereby 
^  n£ird  to  in  authorized  to  appoint  a  board  of  three  engineers,  who  shall 
Te«tiffato  pro-  make  examination  thereof,  with  a  view  to  ascertaining  the 
^Mwd      prove  desirability  of  prosecuting  the  work  authorized  by  the  river 

voL»,p.2u.  and  harbor  Act  of  eighteen  hundred  and  ninety-six,  for 
such  modification  thereof  as,  in  the  judgment  of  said  board 
may  be  desirable  for  the  commerce  of  said  bay,  together 
with  an  estimate  of  the  cost  of  such  work,  and  until  sach 
report  shall  have  been  made  and  acted  upon  by  Congress, 
no  further  action  shall  be  taken  by  the  Secretary  of  War  in 
pursuance  of  existing  law,  and  five  thousand  dollars,  or  so 
much  thereof  as  may  be  necessary,  is  hereby  appropriated 
to  pay  the  expenses  of  such  examination. 

TMiiwnooicBmy  Improving  Tillamook  Bay  and  Bar,  Oregon:  Continuing 
andBar.oreg.    improvement,  twenty-five  thousand. dollars. 

siusUw River,  Mouth  of  Siuslaw  Rivcr,  Oregon:  Continuing  improve- 
ore«.  ment,  thirty  thousand  dollars. 

CkwiBay.orog.     Improving  entrance  to  Coos  Bay  and  Harbor,  Oregon: 
Continuing  improvement,  one  hundred  and  fifty  thousand 
■  dollars. 

o  1  y  m  p  1  a,  Improving  Olympia  Harbor,  Washington :  Continuing 
^'"^'  improvement,  fifteen  thousand  dollars. 

Everett, wwh.     Improving  Everett  Harbor,  Washington:   Continuing 

£**t*"*'to  improvement,  fifty  thousand  dollars:  Provided^  That  the 
°  ^^  '  Secretary  of  War  may  enter  into  a  contract  or  contracts 
for  the  materials  and  work  necessary  for  the  completion  of 
said  project,  to  be  paid  for  as  appropriations  may  from  time 
to  time  be  made  by  law,  not  to  exceed  in  the  aggregate 
three  hundred  and  forty-two  thousand  dollars,  exclusive  of 
the  amount  herein  and  heretofore  appropriated. 

Pearl  Harbor,  Improving  Pearl  Harbor,  Hawaii,  in  accordance  with  the 
HawaiL  rcport  Submitted  by  Rear-Admiral  Walker,  July  eleventh, 

eighteen  hundred  and  ninety-four,  and  contained  in  Sen- 
ate Executive  Document  Number  Forty-two,  Fifty-third 
Congress,  third  session:  Completing  improvement,  one 
hundred  thousand  dollars. 

Rivers.  Improving  Bagaduce  River,  Maine :  Continuing  improve- 

^^aduce  Riv.  ment,  three  thousand  dollars. 

WnobscotRiv-  Improving  Penobscot  River,  Maine,  in  accordance  with 
^•^^  the  project  submitted  May  third,  eighteen  hundred  and 
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ninety-seven:     Ck>mpleting    improvementy    twenty-eight 
thousand  dollars. 

Improving  Narragangos  Eiver,  Maine:  Completing  im-  ^•'^agwigM 
provement,  five  thousand  dollars.  ^^' 

Improving  Lnbec  Channel,  Maine:  Continuing  improve-  LnbeoOhannei, 
ment,  twen^-five  thousand  dollars.  ^^ 

Improving  Georges  River,  Maine:  Continuing  improve- ^^•^"^^•^▼w, 
ment,  ten  thousand  dollars. 

Improving  Union  Biver,  Maine:  Continuing  improve-  ^nion   River, 
ment,  fifteen  thousand  dollars:  Provided^  That  the  Secre-    FrowUo. 
tary  of  War  may  enter  into  contract  or  contracts  for  such   c<mt»otfc 
materia]  and  work  as  may  be  necessary  to  complete  the 
present  project,  to  be  paid  for  as -appropriations  may  Irom 
time  to  time  be  made  by  law,  not  exceeding  in  the  aggre- 
gate one  hundred  and  fifteen  thousand  dollars,  exclusive 
of  the  amount  herein  and  heretofore  appropriated. 

Improving  Saco  Biver,  Maine,  including  breakwater,  five   &MoBiT6r.  He. 
thousand  dollars. 

Improving  Cocheco  Biver,  New  Hampshire:  Continuing   cocheeoBirer, 
improvement,  twenty  thousand  dollars.  • 

Improving  Exeter  Eiver,  New  Hampshire,  in  accordance   szeter  Biver, 
with  project  submitted  May  third,  eighteen  hundred  and^'^* 
ninety-seven:  Completing  improvement,  twelve  thousand 
dollars. 

Improving  Otter  Creek,  Vermont:  Continuing  improve- y^**«'  Cj*®^ 
ment.  one  thousand  dollars. 

Improving  the  Narrows  of  Lake  Charaplain,  Vermont:  jj'^^  cham- 
Gontinuing  improvement,  five  thousand  dollars,  ^      Nwrowt. 

Improving  Powow  River,  Massachusetts:    Continuing   powow  niver, 
improvement,  twelve  thousand  dollars.  ^^^ 

Improving  Taunton  River,  Massachusetts:  Completing  TanntonKiTep, 
improvement^seven  thousand  dollars.  *"* 

Improving  Weymouth  River,  Massachusetts :  Continuing  ^j^J  5™^  ^^^ 
improvement,  ten  thousand  dollars. 

Improving  Essex  River,  Massachusetts:  Completing  im-^Jtsex  River, 
provement,  ten  thousand  dollars.  **** 

Improving  Mystic  and  Maiden  rivers,  Massachusetts:    Mvstioand 
Continuing  improvement,  five  thousand  dollars.  mJSt*        "* 

Improving  Mystic  River,  Massachusetts,  below  the  mouth  M^!^beiSrM' 
of  Island  End  River,  fifty  thousand  dollars,  according  tOandBodKi^. ' 
the  project  printed  in  House  Document  Number  One  hun- 
dred and  seventy-eight,  Fifty-fifth  Congress,  third  session. 

Improving  Town  River,  Massachusetts:  Continuing  ™-mL8.^"  ^^^^* 
provement,  eight  thousand  dollars. 

Improving  Merrimac  River,  Massachusetts :  Continuing ^Me  y  i m •  0 
improvement  in  accordance  with  the  project  submitted    ^^'    **** 
May  fifth,  eighteen  hundred  and  ninety-seven,  forty  thou- 
sand dollars. 

Improving  Pawtucket  Biver,  Rhode  Island:  Continuing  j^Pa^joi^ei 
improvement,  thirty  thousand  dollars :  Provided^  That  so    i^S^o, ' 
much  of  this  sum  as  may  be  deemed  necessary  by  the  engi-  ^iSSSE^**"*"' 
neer  in  charge  may  be  used  in  straightening  the  channel 
between  the  mouth  of  Ten  Mile  River  and  Bucklins  Island. 

Improving  Connecticut  River  below  Hartford,  Connecti-^conneotion* 
out:  Continuing  improvement,  twenty  thousand  dollars.       ^^ 
ENa99 248 
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Ho«"»tonio     Improving  Housatonic  River,  Connecticut:  Gontinmng 
ver,    un.      improvement,  fifteen  thousand  dollars, 
cran*^''  ^^^'     Improving  Mystic  River,  Connecticut:  Completing  im- 
provement, nine  thousand  six  hundred  dollars. 
co^D*"**^^''     Improving  Thames  River,  Connecticut:  Continuing  im- 
FrdviM.        provement,  twenty  thousand  dollars:  Provided,  That  a 
incJ^'i  d^th?  part  of  this  appropriation  may,  in  the  discretion  of  the 
Secretary  of  War,  be  used  to  secure  depth  of  water  for 
anchorage  purposes  at  Norwich,  west  of  Norwich  docks: 
snrvev  direct-  Provided  further,  That  out  of  this  .appropriation  the  Sec- 
donjconnr  ^"Tctary  of  War  is  directed  to  cause  a  survey  and  estimate 
of  the  cost  of  improvement  to  be  made  with  a  view  to  im- 
proving the  harbor  at  New  London,  Connecticut,  to  meet 
the  demands  of  commerce  at  that  port. 
Pawofttuok     Improving  Pawcatuck  River,  Rhode  Island  and Connect- 
conn^'  ^  ^  *°^icut:  Continuing  improvement,  fifteen  thousand  dollars. 

sakonnet  Riv-     Sakouuet  Rivcr,  Rhodc  Island:  Completing  improve- 
er,B.L  mcut,  twcnty  thousand  dollars,  with  authority  to  use  the 

unexpended  balance. 
Hudson Kiver,     Improving  Hudson  River,  New  York:  Continuing  im- 
^'^'  provement,  one  hundred  thousand  dollars;  and  the  Secre- 

tary of  War  may  make  such  changes  in  the  project  for 
location  and  width  of  channel  at  and  near  Troy  as  in  his 
ProvUo.         opinion  the  interests  of  navigation  may  require:  Provided^ 
Contraou.       That  coutracts  may  be  entered  into  by  the  Secretary  of 
War  for  such  materials  and  labor  as  may  be  required  for 
prosecuting  such  improvement  according  to  approved  proj- 
ect, not  to  exceed  in  the  aggregate  five  hundred  thousand 
dollars  exclusive  of  the  amount  herein  and  heretofore  appro- 
priated, to  be  paid  for  as  appropriations  may  from  time  to 
time  be  made  by  law. 
Harlem  Wver,     Improving  Harlem  River,  New  York:   Continuing  im- 
— ule  of  ouased  provemcut,  OHO  hundred  thousand  dollars.    And  the  Sec- 
•tone,6to.         retary  of  War  is  authorized  and  directed  to  take  such 
action  as  may  be  most  advantageous  to  the  United  States 
regarding  the  unused  stone  originally  excavated  for  this 
improvement  and  now  stored  on  leased  ground  known  as 
Dyckmans  Meadows,  and  so  much  of  the  appropriation 
herein  made  as  may  be  necessary  may  be  used  for  such 
purpose. 
EaatRiverand     Improving  East  River  and  Hell  Gate,  New  York:  Con- 
HoUGate.  N.Y.  yjj^j^g  improvement,  including  the  removal  of  Man  of 
War  Rock,  two  hundred  and  fifty  thousand  dollars. 
Browns  Creek.     Improving  Browns  Creek,  Sayville,  Long  Island,  New 
sa^yiHe,  I- ^m  York:  Continuing  improvement  and  for  maintenance,  three 
thousand  dollars. 
st  Lawrence     Improving  shoals  between  Sister  Islands  and  Cross  Over 
OTo^u^Bhlaii?" ^^^^*>  Saint  Lawrence  River,  New  York:  Continuing  im- 
provement, twenty  thousand  dollars,  to  be  expended  for 
improving  shoals  between  Sister  Islands  and  Cross-Over 
light  and  in  the  Saint  Lawrence  River  between  Ogdensburg 
and  the  foot  of  Lake  Ontario, 
magara  River.     Improving  Niagara  River  from  Tonawanda  to  Port  Day: 
Continuing  improv^ement,  fifteen  thousand  dollars, 
^onx  River,     Improving  Bronx  River,  New  York :  Continuing  improve- 
'   *  ment,  twenty  thousand  dollars. 
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Improving  Passaic  Eiver,  New  Jersey:  Oontinaing  im-^^«««^«  ^▼«'. 
provement,  fifteen  thoasand  dollars. 

Improving  Baritan  River,  New  Jersey:  Gontinning  im-    ^tfitM  Eiyer, 
provement,  twenty  thousand  dollars. 

Improving  Shrewsbury  Eiver,  New  Jersey:  For  mainte-    Shrewsbury 
nance,  ten  thousand  dollEurs.  Kiver.N.j. 

Improving  South  River,  New  Jersey:  Continuing  im-    ^^itk  Biv«r, 
provement,  five  thousand  dollars.  * 

Improving  AUoway  Greek,  New  Jersey:  Gontinning  im-  Aiiow»y Greek* 
provement,  three  thousand  dollars.  ^••^* 

Improving  Mattawan  Greek,  New  Jersey:  For  mainte-   MattAwftn 
nance,  three  thousand  dollars.  ^^'^^  ^•*^- 

Improving  Shoal  Harbor  and  Gompton  Greek,  New  Jer-   sho«i  Harbor 
sey:    Continuing  improvement,  eight  thousand   dollars:  Seei^Suf**" 
which  sum  shall  be  expended  for  extending  the  improved 
channel  &riher  toward  the  five-foot  contour  of  Raritan 
Bay. 

Improving  €k)shen  Creek,  New  Jersey:  Completing  im-   Gori»«>  creek. 
provement,  eight  thousand  dollars.  .       * 

Improving  Manasquan  River,  New  Jersey:  Continuing   Manasqaan 
improvement,  five  thousand  dollars.  ^^®''  ^•*^* 

Improving  Rancocas  River,  New  Jersey:   Continuing   ^f*^  ^^• 
improvement,  two  thousand  dollars,  to  be  expended  in  the^*      ' 
Lumberton  branch  thereof. 

Improving  Mantua  Greek,  New  Jersey,  in  accordance   Mantua  Greek, 
with  the  project  presented  in  House  Document  Number  ' 
One  hundred  and  twenty-three,  Fifty-fifth  Congress,  second 
session,  twenty-five  thousand  dollars:  Provided^  That  no   JjJ^iayaii- 
part  of  any  money  appropriated  for  this  project  in  excess  able  for  righu  of 
of  eight  thousand  dollars  shall  be  expended  for  right  of  ^■y***^ 
way  privileges,  easements^r  other  rights  above  the  phos- 
phate works  and  below  JPaulsboro,  and  no  part  thereof 
shall  be  expended  for  any  such  purpose  unless  all  such 
rights  are  secured  for  an  amount  not  in  excess  of  said  sum 
of  eight  thousand  dollars. 

Improving  Allegheny  River,  Pennsylvania:  Continuing  ABegbenyBiv. 
improvement,  fifteen  thousand  dollars.  ^*  *" 

Improving  Delaware  River  from  Trenton  to  its  mouth,  er^fftlTTi^nton 
Pennsylvania  and  New  Jersey:  Continuing  improvement,  ^to. 
three  hundred  thousand  dollars,  of  which  the  Secretary  of  fiSSS^**^ 
War  may  use  so  much  as  may,  in  his  opinion,  be  required 
between  Trenton  and  Christian  street  in  Philadelphia,  and 
the  balance  shall  be  available  for  obtaining  a  channel  six 
hundred  feet  wide  and  thirty  feet  deep  from  said  Christian 
street  to  deep  water  in  Delaware  Bay,  in  accordance  with 
the  report  printed  in  House  Document  Number  Two  hun- 
dred and  nineteen.  Fifty-fifth  Congress,  second  session,  or 
such  modified  project  as  shall  hereafter  be  recommended 
by  a  board  of  engineers  and  approved  by  the  Secretary  of 
War:  Provided^  That  the  total  cost  of  the  work  shall  not   fj^»^-. 
be  increased  thereby:  And  provided  further^  That  the  Sec-    oStoit^* 
retary  of  War  may  enter  into  contract  or  contracts  for  such 
materials  and  work  as  may  be  required  for  prosecuting 
Bach  improvement,  not  to  exceed  in  the  aggregate  five 
hundred  thousand  dollars,  to  be  paid  for  as  appropriations 
may  from  time  to  time  be  made  by  law.    The  Secretary  of  Boardtoexam. 
War  is  hereby  authorized  to  appoint  a  board  of  three  en-   •*^'*^^*^ 
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gineere  to  make  a  farther  examination  of  the  project  and 
report  such  modification  of  the  same  as  may  be  deemed 
desirable,  with  an  estimate  of  the  cost,  the  expense  of  snch 
examination  to  be  paid  from  the  appropriation  herein  made. 
MoDODgab  el  a     Improving  MonoDgahela  Biver :  For  the  enlargement  and 
^£SJksix        improvement  of  Lock  Six  on  the  Monongahela  River,  and 
Above  Look  for  cxtcnsion  of  existing  fender  and  mooring  crib  three 
^"^'^  hnndred  linear  feet  above  Lock  Three,  and  bnilding  a  de- 

flecting dike  one  thousand  eight  hnndred  feet  above  said 
Repair  steam-  lock  on  Said  dvcr,  and  for  a  new  repair  steamer  with  snag- 
er,  eU5.  g\i^g  appliances,  and  for  a  new  dredge  boat  and  two  dnmp 

Prtnito.         scows,  fifty  thousand  dollars :  Provided^  That  the  Secretary 
Contraou.       ^^  "^^bV  may  enter  into  a  contract  or  contracts  for  the  com- 
pletion of  said  work  and  the  purchase  or  constraction  of 
said  boats,  to  be  paid  for  as  appropriations  may  from  time 
to  time  be  made  by  law,  not  to  exceed  in  the  aggregate 
one  hundred  and  thirty-five  thousand  five  hundred  and 
fifty-six  dollars,  exclusive  of  the  amount  herein  appropri- 
ated. 
AppoooinJmiDk     Improving  AppoQuinimink  Eivcr,  Delaware:  Gontinning 
Riyer.  Del.        improvement,  five  thousand  dollars. 

Smyrna  River,     Improving  Smyrna  River,  Delaware:   Continuing  im- 
^^'  provement,  five  thousand  dollars. 

KWer'nei"^^"^     Improving  Murderkill  River,  Delaware:  Continuing  im- 
provement, five  thousand  dollars. 
BroadCreek     Improving  Broad  Creek  River,  Delaware:  Completing 
EiTer,  Del.        improvement,  five  thousand  dollars. 

MI  spill  ion     Improving  Mispillion  River,  Delaware:  Completing  im- 
River,  Del.        provcmeut  and  for  maintenance,  two  thousand  five  hundred 

dollars. 
rit'^dIl^J^S     I^pr^ving  Nanticoke  River,  Delaware  and  Maryland: 
^  yer,    e    au  QQu^^juQing  improvement,  three  thousand  dollars. 

Chop  tank     Improving  Choptank  River,  Maryland :  Continuing  im- 
River.  Md.        provcmcnt,  eight  thousand  dollars. 

^Cheater River,     Improving  Chester  River,  Maryland:   Completing  im- 
provement, three  thousand  two  hundred  dollars. 
Manokin     Improving  Mauokin  River,  Maryland:  Continuing  im- 
^*^'  provement,  one  thousand  five  hundred  dollars, 

waririok     Improving  Warwick  River,  Maryland:  Continuing  im- 
River,  Md.        provcment,  two  thousand  dollars. 

■Patapeco     Improving  Patapsco  River  and  channel  to  Baltimore: 
mow!  ^      ^*  Continuing  improvement,  two  hundred  thousand  dollars, 
for  the  puriK)se  of  obtaining  a  channel  thirty  feet  in  depth, 
in  accordance  with  the  project  submitted  December  first, 
eighteen  hundred  and  ninety-four,  as  amended  by  the  re- 
port of  December  third,  eighteen  hundred  and  ninety-six; 
conteaota.      and  the  Secretary  of  War  may  enter  into  contracts  for  such 
material  and  labor  as  may  be  required  for  prosecuting  such 
improvement,  not  to  exceed  in  the  aggregate  one  million 
dollars,  to  be  paid  for  as  appropriations  may  from  time  to 
time  be  made  by  law. 
Pocomoke     Improving  Pocomoke  River,  Maryland:  Continuing  im- 
^'*  provement,  three  thousand  dollars. 

Potomac  River,     Improving  Potomac  River  at  and  below  the  city  of  Wash- 

toi^''^"*'*°*^ington.  District  of  Columbia,  one  hundred  thousand  dol- 

Provi9o.         lars:  Provided^  That  the  Secretary  of  War  may  enter  into 

contracta.      ^  ooutract  or  coutracts  for  the  materials  and  work  neces- 
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eary  for  the  completion  of  the  improyements  below  the  city 
of  Washington,  in  accordance  with  the  project  submitted 
l^ovember  sixth,  eighteen  hundred  and  ninety-one,  to  be 
paid  for  as  appropriations  may  from  time  to  time  be  made 
by  law,  not  to  exceed  in  the  aggregate  one  hundred  and 
fifty  thousand  dollars,  exclusive  of  the  amount  herein  and 
heretofore  appropriated. 

Improving  Appomattox  River,  Virginia:  Continuing  im-  Appomattox 
provement,  five  thousand  dollars.  '  ^^ 

Improving  Nansemond  Eiver,  Virginia:  Oontinuing  im- j^^ansomond 
provement,  five  thousand  dollars.  ''*''   *^ 

Improving  James  River,  Virginia:  Continuing  improve-  J*me«  Biver, 
ment,  one  hundred  and  fifty  thousand  dollars.  ^** 

Improving  Nomini  Creek,  Virginia:  Continuing  improve-  Nomini  creok, 
ment,  ten  thousand  dollars.  ** 

Improving  Deep  Creek,  Virginia,  from  the  South  Branch    Deep  Greek, 
of  the  Elizabeth  River  to  the  new  lock  at  the  Dismal  ^•^ 
Swamp  Canal,  Turners  Cut  Level,  Croatan  Sound,  and 
Pasquotank  River,  North  Carolina,  twenty-five  thousand 
dollars:  Provided^  That  a  contract  or  contracts  may  be    ptovUo, 
entered  into  by  the  Secretary  of  War  for  such  materials    c®»^'«<»*^ 
and  work  as  may  be  necessary  to  complete  the  project  for 
the  said  improvement  as  submitted  by  M%jor  Thomas  L. 
Gasey,  to  be  paid  for  as  appropriations  may  from  time  to 
time  be  made  by  law,  not  to  exceed  in  the  aggregate  two 
hundred  and  thirty-two  thousand  four  hundr^  and  fifty 
dollars,  exclusive  of  the  amount  herein  appropriated. 

Improving  Rappahannock  River,  Virginia:  Continuing  Rappehumock 
improvement,  fifteen  thousand  dollars.  ^*^®''  ^•• 

Improving  Urbana  Creek,  Virginia :  Oontinuing  improve-  urbana  creek, 
ment,  three  thousand  dollars.  ^ 

Improving  York  River,  Virginia:  Oontinuing  improve-  YorkKiver.va. 
ment,  ten  thousand  dollars. 

Improving  Occoquan  Creek,  Virginia:  Continuing  ^-fwVv *'**'* 
provement,  two  thousand  five  hundred  dollars.  '   *• 

Improving  Lower  Machodoc  Creek,  Virginia :  Continuing  ^^q^^^^^ 
improvement,  one  thousand  five  hundred  dollars.  ^ 

Improving  Nandua  Creek, Virginia:  Completing  improve-   ifendoacreek, 
ment  in  accordance  with  the  project  submitted  June  seven-   ** 
teenth,  eighteen  hundred  and  ninety-five,  three  thousand 
dollars  in  addition  to  the  amount  heretofore  appropriated. 

Improving  Elk  River,  West  Virginia:  Continuing  im-    Bik  Biver,  w. 
provement,  the  funds  now  available  for  expenditure  above 
Frametown,  Braxton  County,  West  Virginia,  shall,  so  far 
as  may  be  necessary,  be  spent  in  removing  snags,  over- 
hanging timber^  bowlders,  and  other  similar  obstructions. 

Improving  Little  Kanawha  River,  West  Virginia:  For  Little  Kane, 
clearing  obstructions  and  maintenance,  seven  hundred  and  ^  ^^®»''  ''^• 
forty-three  dollars. 

Improving  Guyandotte  River,  West  Virginia:  For  main-  Guyandotte 
tenance,  one  thousand  dollars.  ^^®^'  ^-  ^** 

Improving  North  East  River,  North  Carolina:  For  main-  Kortk  East 
tenance,  two  thousand  dollars.  '^' 

Improving  Cape  Fear  River,  North  Carolina,  above  Wil-    cape  Fear 
mington:  Continuing  improvement  and  maintenance,  five  ^^•'•^•^ 
thousand  dollars. 
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Iiaproving  Gape  Fear  Biver,  North  Carolina,  at  and  be- 
low Wilmington:  Oontinaing  improvement^  one  hundred 
and  fifty  thousand  dollars, 
c ^ ugiBia     Improving  Gontentnia  Greek,  North  Garolina :  For  main- 

'         tenance,  including  snagging,  two  thousand  dollars. 
KeM»  KiT«r.     Improving  Neuse  Eiver,  North  Garolina:  For  mainte- 
nance, ten  thousand  dollars. 
j/^^^  5"c*     Improving  Pamlico  and  Tar  rivers,  North  Carolina:  Gon- 
^^"^   '  '  tinning  improvement  and  for  maintenance,  fifteen  thousand 
dollars. 
N^*  **^*''     Improving  Trent  Eiver,  North  Carolina:  For  mainte- 
nance, two  thousand  five  hundred  dollars. 
N^^  *'^*''     Improving  Black  Biver,  North  Carolina:   For  mainte- 
nance, two  thousand  dollars. 
rrm^oTtoii     Improving  inland  water  route  from  Norfolk  Harbor.  Vir- 
to  Aibemarieginia,  to  Albemarle  Sound,  North  Carolina,  through  C3urri 
Sound. N.c.      ^^^1^  Sound:    Continuing  improvement,  eight  thousand 
dollars. 
FUbinf  Creek,     Improving  Fishing  Greek,  North  Carolina:  Completing 
improvement,  seven  thousand  seven  hundred  and  fifty 
dollars. 
^^wB    cmk.     Improving  Town  Creek,  Brunswick  County,  North  Caro- 
lina :  To  make  a  channel  forty  feet  wide  at  bottom  and  five 
feet  deep  at  mean  low  water  frt>m  the  month  to  Upper 
Bridge,  and  to  snag  and  remove  obstructions  from  the  creek 
grw^         from  the  mouth  to  The  Bocks:  Provided^  That  no  work  be 
Bridie^      ^'^^'done  until  .Upper  Bridge  is  provided  with  a  proper  draw, 

eight  thousand  five  hundred  dollars. 
rP'^c  ****     Improving  Great  Pedee  Biver,  South  Carolina:  Continu- 

^'^*  ing  improvement,  four  thousand  dollars, 

^^tee  Biver,     Improving  San  tee  Biver,  South  Carolina:  Oontinuing 
improvement,  twenty  thousand  dollars, 
wacoeinaw     Improving  Waccamaw  Biver,  North  Garolina  and  South 
^yer.   .   .en  Qar^unj^.  Continuingimprovement,threethou8and dollars, 
watewe River,     Improving  Wateree  Biver,  South  Carolina:  Fojr  mainte- 
^^*  nance,  two  thousand  five  hundred  dollars, 

er^f*  ^^*     Improving  Congaree  Biver,  South  Carolina,  from  Gervais 
Street  Bridge,  Columbia,  to  Oranby,  in  accordance  with 
plan  submitted  January  second,  eighteen  hundred  and 
gjj^^       ninety-four,  fifty  thousand  dollars:  Provided^  That  con- 
^^•'•***-      tracts  may  be  entered  into  by  the  Secretary  of  War  for  such 
materials  and  work  as  may  be  necessary  to  complete  said 
improvement,  to  be  paid  for  as  appropriations  may  from 
time  to  time  be  made  by  law,  not  exceeding  in  the  aggre- 
gate two  hundred  thousand  dollars  exclusive  of  the  amount 
herein  appropriated. 
^AUMnrfimBiv.     Improving  Altamaha  Eiver,  Georgia:   Continuing  im- 
provement, six  thousand  dollars. 
Eiver**SL**iind     Improving  Chattahoochee  Biver,  Georgia  and  Alabama: 
Ala.  '        ^  Continuing  improvement,  fifty  thousand  dollars,  of  which 
fo?"l2Si  pu^t!  fift^ii  thousand  dollars,  or  as  much  thereof  as  may  be 
etc!,  riven.       uccossary,  may  be  applied  to  the  building  or  purchase  of  a 
dredge  boat  to  be  used  on  the  Chattahoochee,  Flint,  and 
Snrveyt.        AppaJachlcola  rivers;   and  five  thousand  dollars,  or  so 
much  thereof  as  may  be  necessary,  shall  be  applied  to  the 
survey  of  that  portion  of  the  river  between  West  Point 
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and  Franklin,  and,  in  addition,  the  balance  of  appropria- 
tion heretofore  made  now  on  hand  shall  be  available  for  the 
purpose  of  the  survey. 

Improving  Flint  River,  Georgia:  Continuing  improve- q™**  Birer, 
ment,  five  thousand  dollars. 

Improving  Oomulgee  River,  Georgia:  Continuing  ini-m^®°Q™^*^®* 
provement,    twenty  thousand  dollars:  Provided^  That  a   i?<iou^, 
contract  or  contracts  may  be  entered  into  by  the  Secretary   o<»<»o*i« 
of  War  to  complete  the  present  project  of  improvement 
namely:  The  project  proposed  in  the  report  of  a  prelimi- 
nary examination  and  survey  of  Captain  O.  M.  Carter, 
printedin  House  Executive  Document  Number  Two  hundred 
and  fifteen,  Fifty-first  Congress,  first  session,  to  be  paid  for 
as  appropriations  may  from  time  to  time  be  made  by  law, 
not  to  exceed  in  the  aggregate  one  hundred  and  thirty-six 
thousand  dollars,  exclusive  of  amounts  herein  and  hereto- 
fore appropriated. 

Improving  Oconee  River,  Georgia:  Continuing  improve-   ooonee  Etrer, 
ment,  ten  thousand  dollars.  ^ 

Improving  Savannah  River  between  Augusta  and  Sa-BivJ/oi"*^ 
vannah :  Continningimprovement,  twenty  thousand  dollars : 
Provided^  That  a  contract  or  contracts  may  be  entered  into   ^^SjJ^ 
by  the  Secretary  of  War  for  the  materials  and  work  that   ^^*'*®'^ 
may  be  necessary  to  complete  the  existing  project  of  im- 
provement, namely:  The  project  provided  by  the  survey  of 
eighteen  hundred  and  ninety,  and  published  in  the  Appen- 
dix to  the  Report  of  the  Chief  of  Engineers,  eighteen  hun- 
dred and  ninety,  pages  thirteen  hundred  and  twenty-eight 
to  thirteen   hundred   and   sixty-three,  or  the   required 
materials  may  be  purchased  and  the  work  done  otherwise 
than  by  contract,  to  be  paid  for  as  appropriations  may 
from  tune  to  time  be  made  by  law,  not  to  exceed  in  the 
sfc^gi*6gate  two  hundred  and  fifty  thousand  dollars,  exclusive 
of  the  amounts  herein  and  heretofore  appropriated. 

Improving  Savannah  River  above  Augusta,  Georgia:  RivJi.7aboT?Ai 
Continuing  improvement,  one  thousand  dollars.  ««•**• 

Improving  Coosa  River  between  Rome,  Georgia,  and  the  c2^^  aS^^* 
East  Tennessee,  Virginia  and  Georgia  Railroad  bridge  in 
Alabama:  For  maintenance  and  deepening  the  channel 
over  the  shoals  and  removing  obstructions  therefrom,  twenty 
thousand  dollars. 

Improving  Apalachicola  River,  Florida,  including  theJ^^PJlJ^*••l• 
cut-off  and  Lower  Chipola  River:  Continningimprovement, 
three  thousand  dollars. 

Improving  Caloosahatchee  River,  Florida:  For  mainte- |tg|J|^*5^***^ 
nance,  two  thousand  dollars. 

Improving  Choctawhatchee  River,  Florida  and  Alabama:  ohS  ww,^«l." 
Continuing   improvement,  sixteen    thousand    dollars;  ofuidAia. 
which  amount  ten  thousand  dollars  shall  be  expended  for 
the  improvement  of  the  river  between  Newton  and  Geneva. 

Improving  Escambia  and  Conecuh  rivers,  Florida:  Con- c^J^SS^rivSj 
tinning  improvement,  five  thousand  dollars.  f^ 

Improving  Manatee  River,  Florida:  Continuing  improve-  yJjMiAtaeEiTer, 
ment,  ten  thousand  dollars :  Providedj  That  eight  thousand    Pnviao. 
dollars,  or  so  much  thereof  as  may  be  necessary,  be  used  nJrS^^  ^°^ 
in  dredging,  deepening,  and  otherwise  improving  the  navi- 
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gation  of  the  channel  known  as  the  Ont-Off,  extending 
from  said  Manatee  Eiver,  on  the  north  side  tiieieo^  and 
below  the  town  of  Palmetto,  in  Terraceia  Bay. 
8 1.  J  o  h  n  8     Improving  Saint  Johns  Biver,  Florida,  from  Jacksonville 
Rivor,  Fu.        ^  ^1^^  ocean :  Continuing  improvement,  two  handled  thou- 
sand dollars. 
8  u  w  A  n  e  6     Improving  Suwanee  Kiver,  Florida:  Gontinuing improve- 
River.  FU.        ^^^^^  ^^^  thousand  dollars. 

voiuaijfc  Bar.     Improving  Volusia  Bar,  Florida:  For  maintenance,  two 

^*  thousand  dollars. 

ockUwahA     Improving  OcklawahaBiver,  Florida:  For  maintenance, 

River.  FU,        ^^^^  thousEud  dollars. 

^^^mwu  Bay,  Improving  Sarasota  Bay,  Florida:  Gontinning  improve- 
ment, five  thousand  dollars, 
indun  River,  Improving  Indian  River,  Florida:  By  dredging  channel 
at  Negro  Cut  near  Indian  River  Inlet,  five  thoasand  dol- 
lars ;  and  the  unexpended  balance  of  the  amount  heretofore 
appropriated  may  be  expended  in  the  construction  of  train- 
ing wall  or  piling  for  the  protection  of  the  dredged  channel. 
Upper  chipou     Improving  Upper  Ghipola  River,  Florida,  in  accordance 

River.  FU.        ^j^j^  ^^^  projcct  Submitted,  five  thousand  dollars. 
Anciote  River,     Improving  Anclote  River,  Florida,  in  accordance  with 

^^  the  project  submitted,  five  thousand  dollars. 

Black  Water     Improving  Black  Water  River,  Florida,  from  Milton  to 

River.  FU.        j|^  mouth,  iu  accordaucc  with  the  project  submitted,  five 
thousand  dollars. 
Hoimea  River.     Improving  Holmes  River,  Florida,  from  Vernon  to  its 

^^^  mouth :  So  much  of  the  unexpended  balance  as  is  necessary 

in  the  opinion  of  the  Secretary  of  War  is  hereby  reappro- 
priated  for  maintenance  in  accordance  with  the  existing 
project. 

er^FU****"*  ^^*     Improving  Saint  Johns  River,  Orange  MillsFlats,  Florida, 
in  accordance  with  the  approved  project,  forty  thousand 
dollars. 
Dij^*^*  1 0 . ,     The  sum  of  thirty-five  thousand  dollars,  or  so  much  thereof 

menta.  ^^^^'  as  may  be  necessary,  is  hereby  appropriated,  to  be  expended, 
in  the  discretion  of  the  Secretary  of  War,  in  the  purchase 
or  construction  of  a  suitable  dredge,  with  snagging  outfit, 
to  be  used  in  connection  with  the  several  works  of  river  and 
harbor  improvement  on  the  coast  of  Florida  and  the  waters 
tributary  thereto. 

the**wiJS)rT^     ^^^  ®""^  ^^  twenty-five  thousand  dollars,  or  so  much 

dnthT*  ^^  thereof  as  may  be  necessary,  is  hereby  appropriated,  to  be 
exx)ended  under  the  direction  of  the  Secretary  of  War,  for 
the  construction  of  a  boat  suitable  for  operating  on  the  nav- 
igable streams  of  the  State  of  Florida,  in  removing  there- 
from the  aquatic  plant  known  as  the  water  hyacinth,  so 
far  as  it  is  an  obstruction  and  hindrance  to  interstate  or 
-«xpeiieea,eto.  foreign  commerce;  also,  one  thousand  dollars  for  log  booms 
to  be  used  as  adjuncts  to  such  steamer,  and  ten  thousand 
dollars  for  conducting  the  necessary  operations,  making 
thirty-six  thousand  dollars  in  all,  according  to  the  estimate 
and  recommendation  of  the  War  Department  as  found  in 
House  Document  Number  Ninety-one,  Fifty-fifth  CongresSi 
third  session. 

er^Au!"*  ^^^'  Inaproving  Alabama  River,  Alabama:  Oontinuing  im- 
provement, fifty  thousand  dollars. 
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Improving  Black  Warrior  River,  Alabama,  from  Tasca-  ^^F^^J^^^"^ 
loosa  to  Daniels  Greek:   Oontinoing  improvement,  fifty    ^^' 
thousand  dollars:  Provided.  That  a  contract  or  contracts   g-oviM. 
may  be  entered  into  by  the  Secretary  of  War  for  such  mate-   ^'*'^*^ 
*  rials  and  work  as  may  be  necessary  to  constrnct  LfOck  and 
Dam  Numbered  Four,  above  Tuscaloosa,  to  be  paid  for  as 
appropriations  may  from  time  to  time  be  made  by  law,  not 
to  exceed  in  the  aggregate  one  hundred  and  forty  thousand 
five  hundred  dollars,  exclusive  of  the  amount  herein  and 
heretofore  appropriated. 

ImprovingWarriorand Tombigbee rivers,  Alabama:  Oon-  ^miot  ^nd 
tinning  improvement  of  Warrior  River,  two  hundred  and^J^^*^*®*  '*^' 
twenty  thousand  dollars:  Provided,  That  a  contract  or  con-   Protiio. 
tracts  may  be  entered  into  by  the  Secretary  of  War  for  such    ^^*'««** 
materials  and  work  as  may  be  necessary  to  construct  three 
locks  and  dams  next  below  Tuscaloosa,  to  be  paid  for  as 
appropriations  may  firom  time  to  time  be  made  by  law,  not 
to  exceed  in  the  aggregate  four  hundred  and  forty  thousand 
doUars,  exclusive  of  the  amount  herein  and  heretofore 
appropriated. 

Improving  Tombigbee  River  from  Fulton  to  Columbus:    Tombigbe* 
Continuing  improvement  and  for  maintenance,  five  thou-    ^^' 
sand  dollars. 

Improving  Tombigbee  River  from  Demopolis,  Alabama, 
to  Columbus,  Mississippi:  Continuing  improvement,  ten 
thousand  dollars. 

Improving  Tombigbee  River  from  Walkers  Bridge  to 
Fulton :  Continuing  improvement  and  for  maintenance,  one 
thousand  dollars. 

Improving  Tombigbee  River,  Alabama,  from  mouth  to 
Demopolis:  Continuing  improvement,  fifty  thousand  dol- 
lars: Provided^  That  the  same  or  so  much  thereof  as  may   Provito. 
be  necessary  shall  be  used  to  complete  the  lock  at  McGrews  Q^^^hLii^^ 
Shoals. 

Improving  Big  Sunflower  River,  Mississippi :  Continuing  ^^  ^^^^^ 
improvement,  five  thousand  dollars. 

Pascagoula  River,  Mississippi,  and  Horn  Island  Harbor:  iu^*5fi*,**^J 
Improving  the  same  as  recommended  by  the  reports  dated  HomisiaiidHAr. 
December  twenty-eighth,  eighteen  hundred  and  ninety-six,  ^**"* 
and  August  twenty- ninth,  eighteen  hundred  and  ninety- 
eight,  respectively,  fifty  thousand  dollars :  Provided,  That  a   JJjSSik 
contract  or  contracts  may  be  entered  into  by  the  Secretary 
of  War  for  such  materials  and  work  as  may  be  necessary 
to  complete  the  plan  of  improvement  so  recommended,  to 
be  paid  for  as  appropriations  may  from  time  to  time  be 
made  by  law,  not  to  exceed  in  the  aggregate  two  hundred 
and  sixty-seven  thousand  six  hundred  dollars,  exclusive  of 
the  amount  herein  and  heretofore  appropriated. 

Improving  Pearl  River,  between  Edinburg  and  Carthage,  ^Si*'*  ^^^* 
Mississippi:  For  maintenance,  one  thousand  dollars. 

Improving  Pearl  River,  between  Carthage  and  Jackson, 
Mississippi:  For  maintenance,  two  thousand  five  hundred 
dollars. 

Improving  Pearl  River,  below  Jackson,  Mississippi :  Con- 
tinuing improvement,  seven  thousand  dollars,  which  shall 
be  expended  in  work  on  the  river,  beginning  at  the  head 
of  Holmes  Bayou  and  continninjg^  up  the  river  to  Monticello. 
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T«u^**oJ»e«     Improving  Tallahatchee  Eiver,  Mississippi:  Oontinaiiig 
^^^*    ***       improvement,  flvo  thoasand  dollars. 

ymoo  EiTcr,     Improving YazooBiver^Mississippi:  Continuingimprove- 
^"^  ment,  twenty  thoasand  dollars,  of  which  so  much  as  may- 

be necessary  may,  in  the  discretion  of  the  Secretary  o# 
War,  be  expended  in  removing  the  bar  at  Yazoo  City. 
Biw^Mise.^*^     Improving  Chickasahay  River,  Mississippi:  For  mainte- 
nance, two  thousand  five  hundred  dollars. 
MuT*'*^^^*''     Improving  Leaf  River,  Mississippi:  For  maintenance, 

^'  two  thousand  five  hundred  dollars. 

Riw"MU8*^***     Improving  Homochitto  River,  Mississippi:  (Completing 
^^'      *       improvement,  in  accordance  with  the  approved  project 
sixteen  thousand  dollars. 
ii^*mouS^*'*     Mouth  of  Pearl  River,  Mississippi:  Completing  improve- 
ment  in  accordance  with  the  project  dated   December 
twenty-third,  eighteen  hundred  and  ninety-six,  eighteen 
thousand  one  hundred  and  ninety-nine  dollars  and  eighty 
cents. 
B?*^u^i£tn-     Improving  Amite  River  and  Bayou  Manchac,  Loaisiana: 
ohao^iA.  For  maintenance,  two  thousand  five  hundred  dollars. 

Boeuf  River.     Improving  Boeuf  River,  Louisiana:  Continuing  improve- 
ment, six  thousand  dollars, 
t  h^fo'm  «w  ^      Improving  Bayou  Bartholomew,  Louisiana  and  Arkansas : 
and  Ark.   '      '  For  maiutcnancc,  five  thousand  dollars. 

TenMs^^Riw     Improving  Tensas  River  and  Bayou  Ma^on,  Louisiana 
^ii.La?indArk!and  Arkausas:  Completing  improvement,  four  thousand 

dollars. 
Ari^^dind^!     Iniproviug  Red  River,  Louisiana,  Arkansas,  and  Indian 
*  Territory:  Continuing  improvement,  one  hundred  and  fifty 
thousand  dollars.    And  an  examination  shall  be  made  of 
AioxMidrift,La.  ^he  harbor  of  Alexandria,  and  a  report  as  to  what  improve- 
ment, if  any,  should  be  made  thereof,  together  with  an 
estimate  of  the  cost  thereof. 
Ti^fftw  Riv-     Improving  Tickfaw  River,  Louisiana:  For  maintenance, 
^^'  one  thousand  dollars. 

foMc^«*La.^*'     Improving  Bayou  Lafourche,  Louisiana:  For  mainte- 
nance, seven  thousand  five  hundred  dollars, 
erwd'^^ae^r     Improving  Chefuncte  River  and  Bogue  Falia,  Louisana: 
5a,*La.   *^°*  *"  For  maintenance,  one  thousand  dollars. 
Bogue  chitto.     Improving  Bogue  Chitto,  Louisiana:  Continuing  improve- 


La. 

Bayoa  Vermu-     Improving  channel,  bay,  and  passes  of  Bayou  Vermilion, 
ion, La.  Louisiana:  Continuing  improvement,  two  thousand  five 


ment,  five  thousand  dollars. 

Improving  cha 
Louisiana:  Cont 
hundred  dollars. 


of^'iSS^^^to  ^^®  ^^^  ^^  twenty-five  thousand  dollars,  or  so  much 
removethS^ater  thereof  as  may  be  necessary,  is  hereby  appropriated,  to  be 
hyacinth.  expended  under  the  direction  of  the  Secretaiy  of  War,  for 

the  construction  of  a  boat  suitable  for  operating  on  the 
navigable  streams  of  the  State  of  Louisiana  in  removing 
therefrom  the  aquatic  plant  known  as  the  water  hyacinth, 
so  far  as  it  is  an  obstruction  and  hindrance  to  interstate  or 
,  etc.  foreign  commerce ;  also,  one  thousand  dollars  for  log  booms 
to  be  used  as  adjuncts  to  such  steamer,  and  ten  thousand 
dollars  for  conducting  the  necessary  operations,  making 
thirty-six  thousand  dollars  in  all,  according  to  the  estimate 
and  recommendation  of  the  War  Department  as  fi>imd  in 
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House  Docoment  Number  Ninety-oney  Fifty-fifth  CJongress, 
third  session. 

Improving  Bayou  Teche,  Louisiana:  Oontinuing  improve-  j^y^  '^^^^ 
ment,  ten  thousand  dollars. 

Improving  Mermentau  River  and  tributaries,  Louisiana:  jh^®'^®"**'* 
Completing  improvement,  six  thousand  one  hundred  and    ^"* 
fifteen  dollars  and  twenty-five  eents. 

Improving  Johnson's  Bayou,  Louisiana :  Completing  im-   Johnton** 
provement  in  accordance  with  the  approved  project^  two^^^^^^ 
thousand  five  hundred  dollars. 

Improving  Bayou  Gourtableau,  Louisiana:  Oontinuing ^JS^l*.^"**" 
improvement,  by  removal  of  the  raft  at  its  mouth  and  pre- 
venting re-formation  thereof,  twenty  thousand  dollars. 

Improving  Trinity  River,  Texas:  Continuing  improve-    Trinity  biiw, 
ment,  seven  thousand  dollars:  Provided^  That  out  of  said  %«9ito. 
sum  the  Secretary  of  War  is  hereby  dureoted  to  cause  ^^XtS^£^^^^ 
preliminary  survey  of  said  Trinity  River  to  be  made  from* 
its  mouth  to  the  city  of  Dallas,  with  separate  estimates  of   . 
the  cost  of  procuring  a  navigable  depth  at  low  water  of  four 
feet,  five  feet,  and  six  feet,  respectively,  in  said  river,  by 
locks  and  dams  or  otherwise;  said  report  to  include  the 
best  method  for  improving  the  river,  and  such  report  may 
be  made  so  as  to  divide  said  river  into  separate  sections, 
with  a  statement  of  the  advisability  of  such  improvement. 

Improving  Sabine  River,  Texas:  For  maintenance,  two  j^^*"*  ^^^* 
thousand  dollars. 

For  the  improvement  of  the  Brazos  River'between  Ye-   Bncot  River. 
lasco  and  Richmond,  West  Galveston  Bay  Channel,  Double  toSaly  cSSlSt 
Bayou,  and  the  mouths  of  acyacent  streams,  sixty-five i>oableBiiyoa, 
thousand  dollars,  out  of  which  said  sum  a  suitable  dredge  ^^ 
and  snagging  outfit  may  be  provided  to  carry  on  said  work 
and  to  be  used  on  other  approved  projects  on  the  Texas 
coast,  including  streams  emptying  into  the  Gulf  of  Mexico 
and  bays  connected  therewith. 

Improving  the  mouths  of  the  Sabine  and  Neches  rivers,    s» bine  and 
ten  thousand  dollars:   Provided^  That  from  said  amount   %^J^"' 
there  shall  be  paid  the  expenses  of  making  a  survey  by  a^^^  ^^S 
board  of  engineers  to  be  designated  by  the  Secretary  of  through  siSSie 
War,  and  said  board  shall  make  a  reexamination  of  the  ^^®* 
proposed  channel  through  Sabine  Lake  and  make  a  report 
thereon. 

Improving  Arkansas  River,  Arkansas  and  Indian  Terri-  jyf^^^/^J  '^J 
tory :  Continuing  improvement,  one  hundred  thousand  dol-  ind.  *.'**" 
lars:  Provided^  That  the  Secretary  of  War  may,  in  his   SjSrtbitioii. 
discretion,  use  so  much  of  said  sum  as  may  be  necessary  to 
repair  and  protect  existing  dikes,  and  to  remedy  and  guard 
against  any  injury  to  the  harbors  or  river  banks  in  their 
vicinity  that  may  have  been  injured  of  endangered  by 
reason  of  changes  in  the  channel  or  encroachments  of  the 
river  at  or  near  Pine  Bluflf,  Little  Rock,  Dardanelle,  Van 
Bnren,  and  Fort  Smith,  for  the  purpose  of  confining  the 
river  to  the  adopted  channel,  so  as  to  give  ease  and  safety 
to  navigation:  Provided  further^  That  in  the  discretion  of  Bemori  ag 
the  Secretary  of  War  the  sum  of  fifty  thousand  dollars  of  "*•*"•  * 
said  amount  hereby  appropriated  maybe  used  in  removing 
suagSy  sand  bars,  and  other  obstructions  to  navigation  in 
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said  river,  and  in  repairing  and  operating  snag  boats.    The 
Board  to  ex  President  is  an thorlzed  to  appoint  a  boanl  of  three  from  the 

amine  river.  Oorps  of  Engineers,  whose  duty  it  shall  be  to  thoroughly 
examine  the  Arkansas  Biver  and  report  as  soon  as  practi- 
cable to  the  Secretary  of  War  such  plan  for  the  permanent 
improvement  of  said  river  as  in  their  opinion  is  most  feasi- 
ble and  best  adapted  to  the  necessities  of  commerce, 
together  with  a  statement  as  to  the  usefulness  of  such  im- 
provement to  navigation  and  its  relation  and  value  to  corn- 
Report  on  im  merce.    They  shall  also  report  the  details  of  such  plan, 

provementa.       ^\i\^  estimates  of  the  cost  thereof    The  cost  of  such  ex- 
amination and  survey  and  the  expenses  of  said  board  shall 
be  paid  out  of  the  sum  above  appropriated. 
St  Francis     Improvement  of  Saint  Francis  River,  Arkansas :  Oontin- 

^L*Ang^uiiie^^'^&™P^^v®™®°^  eight  thousaud  dollars;  of  which  sum 

Biyer.  ouc  tbousaud  doUars  may,  in  the  discretion  of  the  Secre- 

tary of  War,  be  expended  in  removing  obstructions  in  the 
UAnguille  River,  its  tributary,  from  its  mouth  to  the  town 
of  Mariauna. 
Arkansas     Improving  Arkansas  River :  Removing  obstructions  and 

^*^*'^*  operating  snag  boats,  twenty  thousand  dollars. 

Black  River,     Improving  Black  River,  in  Arkansas  and  Missouri:  Gon- 

Ark.  and  Mo.     ^;iu^ing  improvement,  eight  thousand  dollars. 
White  River,     Improviug  Wbitc  Rivcr,  Arkausas:  For  completion,  four- 

^^^'  teen  thousand  eight  hundred  and  fifteen  dollars. 

Cache  River,     Improving  Cache  River,  Arkansas:  To  be  expended  in 

^^'  removing  obstructions,  one  thousand  dollars. 

Upper  White     Improving  Upper  White  River,  Arkansas:  For  the  con- 

River,  Ark.  structiou  of  Lock  and  Dam  Number  One,  on  Upper  White 
River,  at  or  near  Batesville,  according  to  the  project,  plans, 
and  specifications  submitted  in  report  printed  in  House 
Document  Number  Seventy-eight,  Fifty-fourth  Congress, 
second  session,  to  complete  said  lock  and  dam,  one  hundred 
contraeta.  and  sixty  thousaud  dollars,  and  the  Secretary  of  War  may 
also  enter  into  contract  or  contracts  for  the  completion  of 
Lock  and  Dam  Number  Two,  according  to  same  plan,  at  a 
cost  not  to  exceed  one  hundred  and  fifty  thousand  dollars, 
to  be  paid  for  as  appropriations  may  from  time  to  time  be 
made  by  law. 

AriLaiJdMo^^'^'  Improving  Current  River,  in  Arkansas  and  Missouri: 
Continuing  improvement,  and  for  maintenance,  five  thou- 
sand dollars. 

of^white  Rivw     Improving  Buffalo  Fork  of  White  River,  Arkansas:  For 

Ark.  '  completion  of  improvement,  according  to  project,  plans,  and 

specifications  printed  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  eighteen  hundred  and  ninety-seven,  pages 
nineteen  hundred  and  ninety-four  et  sequeutes,  three  thou- 
sand five  hundred  dollars. 

BiMk*^^r  w  e  "s^     Improving  Ouachita  and  Black  rivers,  Arkansas  and  Lou- 

Ark.andL».  ^'isiana:  Continuing  improvement,  one  hundred  and  ten 
thousand  dollars^  of  which  sum  so  much  as  may  be  neces- 
sary shall  be  used  by  the  Secretary  of  War  in  his  discre- 
tion for  the  completion  of  the  survey  of  said  Ouachita 
River,  heretofore  authorized,  for  the  purpose  of  obtaining 
a  plan  of  construction  and  estimates  of  the  cost  of  the  locks 
and  dams  necessary  to  give  slack- water  navigation* 
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Improving  Olinoh  Biver,  Tennessee :  Oompleting  improve-  ^^**  ^'^•» 
menty  eight  thousand  five  hundred  dollars.  "*"* 

ImprovlDg  Cumberland  Eiver  above  Nashville,  Tennes-  j^^^y"^®''**"* 
see,  one  hundred  thousand  dollars,  <rf  which  amount  so    ^^'*  *°^ 
much  as  may  be  available,  besides  the  amount  required  for 
essential  maintenance,  may  be  applied  toward  the  comple- 
tion of  unfinished  locks  and  dams  one,  five,  six,  and  seven, 
or  either  of  them. 

Improving  Oumberland  River  below  Nashville,  Tennes- 
see, one  hundred  thousand  dollars,  of  which  amount  so  HvpethshoAis.. 
much  as  may  be  available,  besides  the  amount  required  for 
essential  maintenance,  shall  be  applied  in  the  construction 
of  the  lock  and  dam  and  other  projected  improvements  at 
Harpeth  Shoals. 

Improving  French  Broad  and  Little  Pigeon  rivers.  Ten-    ?^jj  w"**^ 
nessee:  Oontinuing  improvement,  five  thousand  dollars,     ^ew,!^^**" 

Improving  Tennessee  Siver  below  Eiverton,  Alabama,    xennett^e 
one  hundred  thousand  dollars ;  and  so  much  thereof  as  may  ^'^^ 
be  necessary  may  be  used  for  the  construction  and  equip- 
ment of  a  dredge  boat. 

Improving  Tennessee  Siver  between  Chattanooga  and 
Biverton,  thirty-five  thousand  dollars,  of  which  amount  so 
much  as  may  be  necessary  shall  be  applied  in  the  survey 
of  that  portion  between  Bridgeport  and  Decatur  and  a 
resurvey  of  the  remaining  portions  of  said  river  between 
the  points  named,  and  in  making  the  survey  between  Chat- 
tanooga and  Shellmounds  through  that  portion  of  the  river 
commonly  called  the  ^^Suck,''  an  examination  shall  be  made 
with  a  view  to  the  construction  of  locks  and  dams  suitable 
for  convenient  and  safe  navigation,  also  if  on  examination 
it  shall  be  thought  desirable,  an  estimate  shall  be  made  of 
the  cost  of  constructing  a  canal  across  Moccasin  Bend  below 
Chattanooga:  Provided^  That  so  much  as  may  be  necessary  f«»**^^. 
may  be  us^  for  a  survey  of  the  Clinch  and  French  Broad  eti^rivwi: 
rivers. 

Improving  Tennessee  Biver  at  Colbert  Shoals  and  Bee 
Tree  Shoals:  Continuing  improvement,  one  hundred  thou- 
sand dollars. 

Improving  Tennessee  Eiver  above  Chattanooga :  Continu- 
ing improvement,  thirty  thousand  dollars. 

Improving  Obion  Eiver,  Tennessee:  For  maintenance,  ^^^*o°^*^«^. 
two  thousand  five  hundred  dollars. 

Improving  Forked  Deer  Eiver,  Tennessee:  For  mainte-  r»f  **'$®^  ^**' 
nance,  two  thousand  dollars.  ^*''  *"*"* 

Improving  Elk  Eiver,  Tennessee:  Continuing  improve- ^^],^  Biver, 
ment,  four  thousand  dollars. 

ImprovingBigSandyEiver,EentuckyandWest Virginia: ^^^  k***mi5 
Continuing  improvement,  fifty-two  thousand  five  hundred  w^vi,    ^'  *° 
dollars:  Provided^  That  a  contract  or  contracts  may  be   conSSte. 
entered  into  by  the  Secretary  of  War  for  sach  materials  and 
work  as  may  be  necessary  to  complete  two  locks  and  dams 
in  the  Big  Sandy  Eiver  between  Louisa  and  the  mouth  of 
the  Big  Sandy  Eiver,  in  accordance  with  the  report  of  April 
twenty-seventh,  eighteen  hundred  and  ninety-eight,  to  be 
paid  for  f»  appropriations  may  firom  time  to  time  be  made 
Dy  laW|  not  to  exceed  in  the  aggregate  four  hundred  and 
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twenty  thousand  dollars,  exclusive  of  the  amount  herein 
Dtatribotion.    and  heretofore  appropriated :  Provided  further ,  That  of  the 
amount  authorized  to  be  expended^  one  thousand  dollars 
may  be  expended  for  maintenance  on  LevizaFork,  and  one 
thousand  live  hundred  dollars  on  Tug  Fork,  and  twenty 
thousand  dollars,  or  so  much  thereof  as  may  be  necessary, 
for  a  detailed  survey  of  the  Big  Sandy  River  and  Leviza 
and  Tug  forks  of  the  same  in  Kentucky  and  West  Virginia: 
-^tM,0te.        Provideduf  That  the  rest  of  the  amount  may  be  used  for  the 
local  survey,  acquisition  of  sites,  and  commencement  of 
construction  of  the  above-named  locks  and  dams. 
Gr«jii  Elver,     Improving  Green  River,  Kentucky,  above  the  mouth  of 
^'  Big  Barren  River:   Completing  improvement,  eighty-five 

thousand  six  hundred  and  seventy-three  dollars  and  twenty 
cents. 
Licking  River,  poj.  Burvcy  of  Licking  River,  Kentucky,  from  its  month, 
opposite  Cincinnati,  Ohio,  to  Falmouth,  Pendleton  County, 
Kentucky,  and  for  estimate  of  the  cost  of  a  lock  and  dam 
at  or  near  Three  Mile  Riffle,  about  three  miles  from  its 
mouth,  ten  thousand  dollars. 
from**h?AdYo  I^iproving  OWo  River  from  its  head  to  its  mouth:  Con- 
mouth.  **  tinning  improvement,  three  hundred  and  seventy- live  thou- 
sand dollars,  of  which  amount  the  Secretary  of  War  is 
hereby  authorized  to  expend  thirty-five  thousand  dollars, 
or  so  much  thereof  as  may  be  necessary,  upon  a  survey  of 
said  Ohio  River  from  Marietta,  Ohio,  to  the  mouth  of  the 
Big  Miami  River,  with  a  view  to  the  improvement  of  said 
river  between  said  points  by  movable  dams  and  otherwise, 
so  as  to  provide  six  feet  of  water  in  said  river  at  low  water, 
this  survey  to  include  a  report  upon  the  location  of  the  nec- 
essary dams  and  the  probable  cost  thereof:  Provided  further^ 
DistribotioiL  That  out  of  the  three  hundred  and  seventy-five  thousand 
dollars  herein  appropriated  there  shall  be  expended  the 
following  sums,  or  so  much  thereof  as  may  be  necessary, 
to  wit:  Thirty-five  thousand  dollars  for  general  snagging 
purx)oses;  twenty  thousand  dollars  for  dredging  the  harbor 
at  Madison,  Indiana,  to  six  feet  depth  at  low  water,  of  which 
so  much  as  may  be  necessary  may  be  spent  upon  a  special 
survey  to  determine  the  total  cost  of  extending  such  harbor 
up  to  the  present  low- water  front  of  said  city;  ten  thousand 
dollars  for  dredging  the  harbor  at  Golconda,  Illinois;  ten 
thousand  dollars  for  dredging  the  harbor  at  Brooklyn,  Illi- 
nois; twenty- five  thousand  dollars  for  dredging  and  dikes 
to  deepen  the  river  channel  at  Mound  City,  Illinois;  fifteen 
thousand  dollars  upon  the  continuation  of  the  repair  of  the 
embankment  at  Lawrenceburg,  Indiana;  twenty-five  thou- 
sand dollars  upon  the  continuation  of  the  embankment  at 
Shawneetown,  Illinois;  one  thousand  dollars  for  a  survey 
of  the  river  bank  and  adjoining  ground  at  or  near  Ifew 
Liberty,  Illinois,  so  far  as  necessary  to  determine  the  cost  of 
work  necessary  to  prevent  the  Ohio  River  from  cutting 
through  its  banks  at  this  locality,  the  survey  to  include  a 
report  upon  the  same;  one  thousand  dollars  for  a  survey  of 
the  river  bank  at  or  near  Padiicah,  Kentucky,  so  far  as  nec- 
essary to  determine  the  cost  of  properly  protecting  the  city 
front  against  injury  by  high  water,  the  survey  to  include  a 
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report  upon  the  same:  Provided  furtJter,  That  out  of  the 
unexpended  balance  of  the  funds  already  appropriated  by 
the  river  and  harbor  Act  of  eighteen  hundred  and  ninety- 
six,  for  the  harbor  at  Evansville,  Indiana,  the  sum  of  twenty 
thousand  dollars  shall  be  spent  for  dredging  along  the  city 
front  of  said  city. 

Improving  Ohio  River :  Continuing  improvement  at  Dam 
Numbered  Thirteen,  fifty  thousand  dollars,  to  be  used  for 
the  local  survey,  acquisition  of  site,  and  commencement  of 
construction  of  said  dam  in  accordance  with  the  report  of 
December  twenty-eighth,  eighteen  hundred  and  ninety- 
eight:  Provided,  That  a  contract  or  contracts  may  be  en- 
tered into  by  the  Secretary  of  War  for  such  materials  and 
work  as  may  be  necessary  to  complete  said  improvement, 
to  be  paid  for  as  appropriations  may  from  time  to  time  be 
made  by  law,  not  to  exceed  in  the  aggregate  eight  hundred 
thousand  dollars,  exclusive  of  the  amount  herein  appro- 
priated. 

Improving  Ohio  River:  Continuing  improvement  at  Dam 
Numbered  Eighteen,  fifty  thousand  dollars,  to  be  used  for 
the  local  survey,  acquisition  of  site,  and  commencement  of 
construction  of  said  dam  in  accordance  with  the  report  of 
December  twenty-eighth,  eighteen  hundred  and  ninety- 
eight:  Provided,  That  a  contract  or  contracts  may  be  en- 
tered into  by  the  Secretary  of  War  for  such  materials  and 
work  as  may  be  necessary  to  complete  said  improvement, 
to  be  paid  for  as  appropriations  may  from  time  to  time  be 
made  by  law,  not  to  exceed  in  the  aggregate  eight  hundred 
thousand  dollars,  exclusive  of  the  amount  herein  appro- 
priated. 

Improving  Belle  River,  Michigan:  Completing  improve- 
ment, ten  thousand  dollars. 

Improving  Hay  Lake  Channel,  Saint  Marys  River:  Con- 
tinuing improvement,  one  hundred  thousand  dollars:  Pro- 
vided, That  for  the  purpose  of  more  rapidly  prosecuting 
the  project  of  improvement  as  heretofore  adopted  and  en- 
tered upon,  in  addition  to  expending  the  balance  on  hand, 
a  contract  or  contracts  may  be  entered  into  by  the  Secre- 
tary of  War  for  such  materials  and  work  as  may  be  neces- 
sary  for  such  purpose,  to  be  paid  for  as  appropriations  may 
from  time  to  time  be  made  by  law,  not  to  exceed  in  the 
^girregate  three  hundred  and  ninety-four  thousand  onehun- 
dred  and  fifteen  dollars,  exclusive  of  the  amount  herein  and 
heretofore  appropriated:  Provided  further.  That  the  Sec- 
retary of  War  shall  cause  to  be  made  and  reported  as  early 
as  practicable,  a  survey  of  the  connecting  waters  between 
Lakes  Superior  and  Huron,  including  Hay  Lake  Channel, 
with  a  plan  and  estimate  of  the  cost  of  such  improvement 
as  will  secure  a  safe  and  convenient  channel  twenty-one 
feet  deep  between  said  lakes,  the  expense  of  which  shall  be 
paid  from  the  said  appropriation  for  improving  Hay  Lake 
Channel. 

Improving  Saginaw  River,  Michigan:  Continuing  im- 
provement, forty  thousand  doUars. 

Improving  Pine  River,  Michigan:  Completing  improve- 
luent,  five  thousand  five  hundred  and  sixty  dollars. 
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Bi^kRiTer.     Improving  Black  River,  Michigan,  at  the  mouth:  Con- 

tinning  improvement,  four  thousand  dollars. 
DetroH  River,     Improving  Detroit  Biver,  Michigan,  removing  shoals  from 
^  '  Detroit  to  Lake  Erie:  Gon tinning  improvement,  one  hun- 

gwi#o».        dred  thousand  dollars:  Provided^  That  a  contract  or  con- 
****■      tracts  may  be  entered  into  by  the  Secretary  of  War  for 
such  materials  and  work  as  may  be  necessary  to  complete 
the  same  in  accordance  with  the  present  project,  to  be  paid 
for  as  appropriations  may  from  time  to  time  be  made  by 
law,  not  to  exceed  in  the  aggregate  six  hundred  and  sixty- 
one  thousand  five  hundred  dollars,  exclusive  of  the  amount 
s^ry^y  'JO™  herein  and  heretofore  appropriated:  Provided  further^  That 
^tro    to      e  ^^^  Secretary  of  War  shall  cause  to  be  made  and  reported 
as  early  as  practicable  a  survey  of  the  Detroit  Biver  from 
Detroit  to  Lake  Erie,  with  a  plan  and  estimate  of  the  cost 
of  such  improvement  as  will  secure  a  safe  and  convenient 
channel  twenty-one  feet  deep  between  said  points,  the  ex- 
pense of  which  shall  be  paid  from  the  said  appropriation 
for  improving  Detroit  Biver. 
BiMk  Rirer.     Improving  Black  Biver  at  Port  Huron,  Michigan:  Con- 
*'**'**•  tinning  improvement,  four  thousand  dollars. 

KaUmaxoo     Improving  Kalamazoo  Biver,  Michigan :  Continuing  im- 
River,  Mich,      provcmeut,  ten  thousand  dollars. 

Grand  Ri ve r,     Improving  Grand  Biver,  Michigan :  Continuing  improve- 
^^^^'  ment,  seventy -five  thousand  dollars. 

s e b ©  w  » 1  n  g     Improving  Sebewaing  Biver,  Michigan :  Completing  im- 
River,  Mich.      provcmcut,  thirtytwo  thousand  dollars. 
uSh***  ^*^*'''     Improving  Bouge  Biver,  Michigan :  Any  amount  hereto- 
fore appropriated  for  the  construction  of  a  turning  basin  at 
Bouge  Biver,  Michigan,  which  is  now  unexpended,  or  so 
much  thereof  as  may  be  necessary,  shall,  in  the  discretion 
of  the  Secretary  of  War,  be  made  available  for  improving 
the  channel  of  said  river. 
Chippewa     Improving  Chippewa  Biver,  Wisconsin,  including  yellow 
ver.    is.       bauks:  Continuing  improvement,  ten  thousand  dollars. 
Fox  Rirer,      Improving  Fox  Bivor,  Wiscousip :  Continuing  improve- 
^rSitribution.    ment,  twen  ty-seven  thousand  five  hundred  dollars,  of  which 
amount  the  sum  of  three  thousand  dollars,  or  so  much 
thereof  as  may  be  necessary,  shall  be  used  to  remove  bars 
and  snags  from  and  to  otherwise  improve  Wolf  Biver  below 
Shawano,  Wisconsin;  and  two  thousand  dollars  of  said 
sum,  or  so  much  thereof  as  may  be  necessary,  shall  be  used 
in  the  protection  of  and  in  further  improving  the  harbor  of 
refuge  established  and  partially  construct^  on  the  east 
shore  of  Lake  Winnebago,  Wisconsin,  under  the  provisions 
of  the  river  and  harbor  Act,  eighteen  hundred  and  ninety- 
six,  and  two  thousand  five  hundred  dollars  of  said  sum,  or 
so  much  thereof  as  may  be  necessary,  shall  be  used  in  the 
construction  of  a  retaining  wall  on  the  north  side  of  the 
canal,  at  the  city  of  Kaukauna,  for  the  protection  of  said 
canal. 
wU^d^Minn''     I™P''^^Jig  Saint  Croix  Biver,  Wisconsin  and  Minnesota: 

.  an      nn.  QQu^inuiug  improvement,  nine  thousand  dollars. 
Ri^e?°MSh  Md     I™proving  Menominee  Biver,  Michigan  and  Wisconsin: 
^ver,     0  .  an  j^^QQ^ij^g^jQ^Y^Q secoud,  or drcdgiug,  plaUireportedNovem- 
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ber  thirtieth,  eighteen  hundred  and  ninety-six,  eighteen 
thousand  nine  hundred  and  twenty  dollars.^ 

Improving  Red  River  of  the  North,  Minnesota,  and  its  ^j^f^^^*^,^ 
tributaries :  Gontinuing  improvement,  twenty-five  thousand 
dollars,  of  which  sum  ten  thousand  dollars,  or  so  much    Red   Lake 
thereof  as  may  be  necessary,  shall  be  used  in  improving  ^^^'^ 
the  navigation  of  the  Red  Lake  River. 

Improving  Minnesota  River,  Minnesota:  Continuing  im-    m  i noesotft 
])rovement,  one  thousand  dollars;  said  sum,  or  so  much ^''®'' ^"^ 
thereof  as  may  be  necessary,  to  be  used  in  removing  the 
bar  at  or  near  the  mouth  of  said  river. 

For  removing  a  sand  bar  at  the  mouth  of  Warroad  River, 
Minnesota,  three  thousand  dollars,  or  so  much  thereof  as 
may  be  necessary. 

For, making  a  survey  of  Red  Lake  and  Red  Lake  River,  R^^i*']?.*"* 
Minnesota,  with  a  view  to  the  construction  of  a  dam  with  Minn.   *    ^^' 
locks  at  the  outlet  of  said  lake,  for  the  purpose  of  improv- 
ing the  navigation  of  the  Red  River  of  the  North  and  said 
Red  Lake  River,  Minnesota,  and  estimating  the  cost  of  said 
improvement,  five  thousand  dollars. 

For  making  a  survey  of  Otter  TaU  Lake  and  Otter  Tail  lSJ*^  J^^.* 
River,  Minnesota,  with  a  view  to  the  construction  of  a  dam  Minn. 
at  the  outlet  of  said  lake,  for  the  purpose  of  improving  the 
navigation  on  the  Red  River  of  the  North,  Minnesota,  and 
estimating  the  cost  of  said  improvement,  three  thousand 
dollars. 

For  making  a  further  survey  of  Big  Stone  Lake  and  LSl'anVLake 
Lake  Traverse,  Minnesota  and  South  Dakota,  with  a  view  TrnFene,  Minn. 
to'construct  reservoirs  therein  for  the  improvement  of  the"^®*^^^- 
navigation  of  the  Minnesota  River,  and  an  estimate  of  the 
cost  of  such  improvements,  five  thousand  dollars. 

Improving  Wabash  River,  Indiana  and  Illinois,  above  j^*jjj*>^^«'» 
Vincennes:    Completing  improvement,  four  thousand  dol-, 
lars. 

Improving  Wabash  River,  Indiana  and  Illinois,  below 
Vincennes:  Continuing  improvement,  fifteen  thousand 
dollars. 

Improving  Calumet  River,  Eiinois:  Continuing  improve- j^"™**^^*'' 
men t,  sixt^  thousand  dollars:  Frovidedj  That  the  expend-    jj^''*^- 
iture  of  said  money  shall  be  made  upon  said  river  from  thep^?^ent.      ' 
mouth  thereof  to  the  forks  in  said  river. 

Improving  Illinois  River,  Illinois:  Continuing  improve- uP^*"®**  ^^®'« 
ment,  one  hundred  thousand  dollars. 

Illinois  River  and  Bes  Plaines  River,  Illinois:  The  Sec- jj^"^»|«^j*»^ 
retary  of  War  is  directed  to  appoint  a  board  of  three  en-rivem,  lu.  **** 
ginec^rs,  which  board  shall  make  a  survey  and  estimates  of  ^^^^^  *®  •"" 
cost  for  the'  improvement  of  the  Upper  Illinois  River  and 
Lower  Des  Plaines  River,  in  Illinois,  with  a  view  to  the 
extension  of  navigation  from  the  Illinois  River  to  Lake 
Michigan  at  or  near  Chicago;  said  board  of  engineers  shall 
report  the  estimates  of  cost  for  a  channel  seven  feet  deep* 
and  also  for  a  channel  eight  feet  deep,  throughout  said 
proposed  route;  said  survey  and  estimates  of  cost  shall  be 
made  in  pursuance  of  and  according  to  the  recommenda- 
tions in  report  of  January  twenty-seventh,  eighteen  huu- 
BNa  9d 249 
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died  aod  ninety  seveo,  and  there  is  hereby  appropriated 
foft  the  expenses  of  said  board  and  snch  gnrvey  the  snm 
of  thirty  thousand  dollars,  or  so  much  thereof  as  may  be 
necessary. 
BjUii*''*'*^'**     Reservoirs  at  the  headwaters  of  the  Mississippi  Kv^: 
Bii<<iii^n  AtCoDtinning  improyenient,  two  hundred  and  ten  thousand 
^li^iT'.Bd^l'^l^^rR.    The  fdnds  herein  appropriated,  and  the  unex- 
■'•I**'.  •««•        peiided  balance  of  former  appropriations  for  this  work, 
shall  be  expended  for  the  necessary  renewal  and  repair  of 
the  reservoirs  that  h<%ve  already  been  completed,  and  for 
the  purchase  of  the  lands,  or  easements  therein,  which  are 
necessarily  subject  to  overflow  by  reason  of  the  legitinmte 
B^'"rJ  •  ^*>I>®™t*on  of  the  said  completed  reservoirs:  Proruird,  That 
UmntrVxn^  a>  so  ranch  of  said  funds  as  may  be  required  may,  in  the  d\&- 
JXb7l'ii^i?"^l  cretion  of  the  Secretary  of  War,  be  expended  in  n^akiug 
•rrot^,  cccT      full  and  accurate  surveys  of  the  flowage  lines  of  Winnibi- 
goshish,  Leech  Lake,  Pokegama  Falls,  and  Pine  Biver  res- 
ervoirs, and  in  permanently  marking  such  lines  on  the 
nnoiu,  satKiv  ;r|t>aQc] ;  alsoin  making  a  survey  and  investigation  to  deter- 
*'***"         mine  the  causes  of,  and  the  means  of  preventing,  the 
excessive  floods  on  the  river  between  the  Government  dam 
at  Sundy  Lake  and  Brainerd,  Minnesota,  and  the  effect 
thereof  on  the  interests  of  navigation:  Prarided  further, 
hL'k^u^pS^  That  of  said  funds  a  sum  of  not  exceeding  two  thousand  five 
SiTferraerToJ*.*^  hundred  dollars  may  be  used,  and  is  hereby  made  available, 
for  the  payment  of  damages,  if  any,  to  lands  and  tenements 
caused  by  the  failure  of  the  natural  embankment  of  tbe 
Pine  'River  reservoir  on  June  seventeenth,  eighteen  hun- 
dred and  ninetysix. 
H  u??«  •  "p  p  i     ^^^  work  in  accordance  with  the  plans  and  specifications 
KiverComuii»-of  the  3fississippi  River  Commission: 
**7ew  oriMnm     ^^  *b®  harbor  of  New  Orleans,  Louisiana:  Ck>n tinning 
i^  improvement,  one  hundred  and  ten  thousand  dollars. 

\MB\i^MiB9^.     -^^  *^®  harbor  of  Natchez  and  Vidalia,  Mississippi  and 
anil  La.  '  Louisiaua,  fifty  thousand  dollars. 

Tewu  "^^**'  ^*  ^^®  harbor  of  Memphis,  Tennessee:  The  Mississippi 
Biver  Commission  is  directed  to  examine  the  harbor  at 
Memphis,  Tennessee,  and  report  what  improvement,  if  any, 
should  be  made  to  remove  the  bar  in  fiont  of  the  city  of 
Memphis,  together  with  the  cost  thereof. 
•(2^«*Mwii  ^^^  rectification  of  Ked  and  Atchafalaya  rivers,  Louisi- 
L*.  ana:  Continuing  improvement,  twenty-five  thousand  dol- 

lars* 
be^SSTstpl^ui     Improving  the  Mississippi  River,  between  the  Chicago, 
AodMinneapoiia,  Saint  Paul,  Minneapolis  and  Omaha  Railroad  Bridge  at 
*^*  Saint  Paul,  and  the  Washington  Avenue  Bridgjo  at  Minne- 

apolis: Continuing  improvement,  one  hundred  and  fifty 
JJjgjj;^  thousand  dollars:  Provided^  That  a  contract  or  contracts 
may  be  entered  into  by  the  Secretary  of  War  for  such 
materials  and  work  as  may  be  necessary  to  complete  said 
improvement,  or  said  material  may  be  purchased  land  the 
work  done  otherwise  than  by  contract,  to  be  paid  for  as 
appropriations  may  from  tinie  to  time  be  made  by  law,  not 
to  exceed  in  the  aggregate  eight  hundred  and  fifteen  thou- 
sand five  hundred  and  seventy-nine  dollars  and  thirty  three 
cents,  exclusive  of  the  amount  herein  and  heretofore  appro- 
priated. 
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For  improving  the  Missouri  River  from  its  mouth  to  Sioux  q^^T^  ^^"^^ 
City,  Iowa,  according  to  plans  and  specifications  of  the  **"*™     ""' 
Missouri  River  Oommission,  one  hundred  thousand  dollars: 
Provided^  That  of  this  amount  the  following  sums,  or  so    Protnuos. 
much  thereof  as  may  be  necessary,  in  the  discretion  of  the    ^*«^*^"**®»- 
Secretary  of  War,  shall  be  expended  for  continuing  improve- 
ments  at  the  following  places,  namely:  For  work  at  the 
mouth  of  Kaw  River,  in  Missouri,  five  thousand  dollars; 
for  work  on  the  right  bank  above  the  mouth  of  Little  Blue 
River,  in  Missouri,  five  thousand  dollars;  for  work  above 
Glasgow,  Missouri,  ten  thousand  dollars;  for  work  near 
Hantsdale,  MisscfUri,  ten  thousand  dollars;  for  local  works 
above  Kansas  City,  Missouri,  not  yet  completed,  twenty 
thousand  dollars;  for  repairs  on  works  and  contingencies, 
Hfteen  thousand  dollars:   Provided^  alsOj  That  of  the  said    Snagboata,eto. 
amount  of  one  hundred  thousand  dollars  the  sum  of  thirty- 
five  thousand  may  be  expended  in  operating  snag-boats  on 
the  Missouri  River  between  Sioux  City  and  its  mouth,  in 
removing  snags,  wrecks,  and  other  obstructions. 

To  repair  the  south  bank  of  the  Missouri  River  at  the   Jnditfa,  Moot. 
town  of  Judith,  Montana,  five  thousand  dollars. 

To  repair  the  levee  at  the  town  of  Fort  Benton,  Montana,  ^J®''  Benton, 
and  confine  the  river  within  its  present  limits,  five  thousand 
dollars. 

Improving  Gasconade  River,  Missouri:  Continuing  i°i-Riv*r'*Mo'^*^* 
proveraent,  fifteen  thousand  dollars.  *^*'' 

Improving  Osage  River,  Missouri,  by  the  construction  oi^^^    ^^^^ 
a  lock  and  dam  in  accordance  with  the  plan  and  estimate 
submitted  by  the  Missouri  River  Gommission  in  their  report 
of  July  twelfth,  eighteen  hundred  and  ninety-eight,  and 
printed  in  Volume  Six  of  the  Report  of  the  Chief  of  Engi- 
neers for  the  year  eighteen  hundred   and   ninety-eight, 
twenty-five  thousand  dollars:    Provided^  That  the  Secre-    ProvUo. 
•  tary  of  War  may  enter  into  a  contract  or  contracts  for  such    ^"^"**'^ 
work  and  materials  as  may  be  necessary  for  the  completion 
of  such  lock  and  dam,  or  the  materials  may  be  purchased 
and  the  work  done  otherwise  than  by  contract,  to  be  paid 
for  as  appropriations  may  from  time  to  time  be  made  by 
law,  not  to  exceed  in  the  aggregate  one  hundred  and  forty- 
six  thousand  dollars,  exclusive  of  the  amount  herein  and 
heretofore  appropriated. 

Improving  Missouri  River:  For  the  removal  of  obstruc-  improving 
tions  in  the  Missouri  River  above  Sioux  City,  Iowa,  filty  aii?v2siouxuity^ 
thousand  dollars.  i^^*- 

Improving  Missouri  River:  Gontinuing  improvement, 
above  Sioux  City,  to  and  including  Bismark,  one  hundred 
and  seventy  thousand  dollars,  to  be  expended  in  the  dis- 
cretion of  the  Secretary  of  War. 

For  the  improvement  of  the  Missouri  River  on  the  Ne- 
briftska  side  opposite  Sioux  City,  Iowa,  and  from  the  lower 
limits  thereof  to  a  point  opposite  Elkpoint  in  South  Dakota, 
the  sum  of  twenty-five  thousand  dollars,  to  be  expended 
under  the  direction  of  the  Secretary  of  War. 

Improving  Sacramento  River,  California,  from  the  city  of  ui^.Jr*[^?J|®"*** 
Sacramento  to  the  mouth :  Continuing  imi>rovenient,  thirty 
thousand  dollars:  Provided,  That  a  contract  or  contracts    ivoruo. 
may  be  entered  into  by  the  Secretary  of  War  for  such  ma-    ^"^^^^ 
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terials  and  work  as  may  be  necessary  to  carry  out  the  re- 
vised project  printed  in  House  Document  ^N'umber  One 
hundred  and  eighty-six,  Fifty-fifth  Congress,  second  ses- 
sion, and  House  Document  Number  Forty-eight,  Fifty- fifth 
Congress,  third  session,  to  be  paid  for  as  appropriations 
may  from  time  to  time  be  made  by  law,  not  to  exceed  in  the 
aggregate  the  sum  of  two  hundred  and  fifty  thousand  dol- 
lars, exclusive  of  amount  herein  and  heretofore  appropri- 
Acocptan  ce  atcd.    The  Secretary  of  War  is  hereby  authorized  to  accept 
o?°rJSger'*'«li*^^^™  *^®  State  of  California  the  use  of  any  dredger,  or  ap- 
thoriiad.  plianees  owned  or  controlled  by  said  State,  conformably  to 

any  offer  thereof  by  the  said  State;  and*  the  Secretary  of 
War  is  hereby  authorized  to  use  any  such  dre<1ger  or  appli- 
ances in  any  river  or  harbor  improvement  that  may  be 
prosecuted  therein  by  the  United  States,  either  on  the  part 
of  the  United  States  alone  or  conjointly  with  said  State: 
Proviso.         Provided,  That  nothing  shall  be  paid  to  the  State  of  Cali- 
No  payment,    fy^j^i.^  f^j.  ^jj^  Qg^  ^f  g^id  dredger,  and  that  nothing  herein 
contained  shall  create  any  liability  against  the  United 
States. 
RestrainiDjr  of     That  the  provisious  of  an  Act  of  Congress,  entitled  "An 
ciu/ora?a^**'  *' Act  making  appropriations  for  sundry  civil  expenses  of 
ssuTco^A  ^  "Si'  ^^®  Government  for  the  fiscal  year  ending  June  thirtieth, 
oo     ong.p.     .  ^jgij^^^jj  hundred  and  ninety-nine,  and  for  other  purposes," 
approved  Jul^  first,  eighteen  hundred  and  ninety  eighty 
Agreemwitthat  authorizing  the  Secretary  of  War,  in  expending  certain 
fw?k'^B*i!?eiy^ to  specified  appropriations  in  the  preparation  for  and  con- 
^^^c^^i*!' T  ®^^^^^^^"  ^*  certain  works  for  the  restraining  or  impound- 
to^uuire  prolf.  iug  of  milling  debris  in  the  State  of  California,  to  enter  into 
•ions.  ^  contract  or  contracts  wherein  the  contractor  or  contract- 

ors shall  look  solely  to  that  State  for  one-half  of  such  ex- 
pense, and  that  the  United  States  shall  in  no  wise  be  liable 
for  said  one-half,  are  hereby  extended  to  any  appropria- 
tions, when  made,  that  may  hereafter  be  made  for  said 
purposes. 
Work  done  by     That  the  Secretary  of  War,  in  carrying  out  the  provisions 
all'iabie^f u n d™  of  any  Act  of  Cougrcss  providing  for  the  restraining  or 
8ufficient,eio      impounding  of  mining  debris  in  California,  may,  in  his  dis- 
cretion, when  in  his  judgment  the  aggregate  of  appropria- 
tions alrea<ly  made  by  said  State  and  Congress  and  avail- 
able therefor  are  sufficient  to  complete  the  same,  undertake 
the  works  necessary  thereto  by  hired  labor  and  by  pur- 
chase of  supplies  and  materials  therefor,  and  may  accept 
payments  on  account  thereof  as  the  work  progresses  under 
and  according  to  the  provisious  of  the  acta  of  the  legisla- 
ture of  said  State  for  such  purposes. 
San  Joaquin     Improving  Sau  Joaquin  River,  California:  Continuing 
River,  cai.         improvement,  twenty  thousand  dollars,  to  be  expended  in 
dredging,  making  cut-offs,  or  otherwise  improving  said 
river,  and  Stockton  and  Mormon  Channels  to  the  heads  of 
navigation, 
Pe  tain  ma     Improving  Petaluma  Creek,  California:  Continuing  im- 
Creek.  Cai.        provcmcut,  four  thousaud  dollars. 

bu  ^a^d  s^nlTe  ■'^^P^^^^^.^  U^PP^r  Columbia  and  Snake  rivers,  Oregon 
rivere?oreg.1uid*^^  Washington:  Continuing  improvement,  seven  thou- 
Wash.  sand  five  hundrod  dollars. 
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Improvement  of  Ooos  River,  Oregon:  Completing  Im-Coos  River, 


provement,  three  thousand  dollars.  ** 

Caual  at  Cascades,  Columbia  River,  Oregon :  Continuing  er^ot^^^Slt 
improvement,  seventy-five  thousand  dollars.  CMoa^s. 

Improving  Long  Tom  River,  Oregon:  The  sum  of  three ^/o^gf**"*^^' 
thousand  dollars,  or  so  much  thereof  as  may  be  necessary  Lawt/utsess. 
to  be  expended  in  the  discretion  of  the  Secretary  of  War,^*^^Sfrofi^ 
is  hereby  transferred  from  the  balance  remaining  to  the  ^^g^^  r{*^^ 
credit  of  the  appropriation  made  June  fourth,  eighteen  hun-  er,  abore  Pon-' 
dre<l  and  ninety-seven,  Sundry  Civil  Act,  for  the  improve-  ^*^^- 
meut  of  the  Willamette  River  above  Portland. 

Improving  Lower  Willamette  River  in  front  of  and  below  „ © tte*R w e^ 
Portland,  Oregon,  and  Columbia  River  below  the  Willa-  oreg.,  coimnbu 
mette  River  in  Oregon  and  Washington :  Continuing  im- ^^•/^'^- "** 
provement,  one  hundred  and  fifty  thousand  dollars. 

Improving  Coquille  River,  below  Coquille  City,  Oregon:  q^^«**w®^^«'' 
Continuing  improvement,  forty  thousand  dollars. 

Improving  Clatskanie  River,  Oregon:  To  complete  ini-er^ow^^^^* 
provement  recommended  in  report  printed  in  House  Docu- 
ment Number  Two  hundred  and  eighteen,  Fifty-flfth  Con- 
gress, second  session,  thirteen  thousand  dollars. 

For  gauging  waters  of  the  Columbia  River,  measuring  ^^p®^'*"^**  ^▼• 
tidal  and  river  volumes,  one  thousand  dollars. 

Improving  Upper  Coquille  River,  between  Coquille  City  m^JP*o«« '^"^ 
and  Myrtle  Point,  Oregon:  Continuing  improvement,  nine        ' ^^' 
thousand  dollars. 

Improving  Columbia  River  below  Tongue  Point  by  way  er^^\^^Tl>nOTli 
of  the  South  Channel  in  front  of  Astoria,  Oregon,  in  ac-  Point      ^ 
cordance  with  project  submitted  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  eighteen  hnndred  and  ninety- 
five:  Completing  improvement,  seventy-one  thousand  dol- 
lars. 

For  improving  Clearwater  River,  Idaho:  Completing  im-  b,^*i^J,***' 
provement,  ten  thousand  dollars. 

Improving  Cowlitz  River,  Washington:  Continuing  im- ^Cowuu  River, 
provement,  three  thousand  dollars. 

For  the  improvement  of  the  Lewis  River,  Washington,  ^^jjj**  **^*'« 
from  its  mouth  to  Lacenter,  according  to  the  plan  submit- 
ted by  the  Chief  of  Engineers  in  his  annual  report  for  the 
year  eighteen  hundred  and  ninety-seven,  ten  thousand  dol- 
lars. 

Iqsproving  Puget  Sound  and  its  tributary  waters,  Wash-  ^^gf*  **"*?• 
ington :  Continuing  improvement  in  accordance  with  ap- 
proved projects,  twenty  thousand  dollars. 

Improving  Chehalis  River,  Washington:  For  snagging,  ^bek»ii«  Ri^ep. 
three  thousand  dollars.  .  *" 

For  the  improvement  of  the  Pend  Oreille  River,  Wash- jy^.^«i^^»^*»« 
ington,  from  Albany  Falls  to  the  town  of  Metalline,  Wash- 
ington, in  accordance  with  approved  plans,  ten  thousand 
dollars. 

Improving  Swinomish  Slough,  Washington:  Continuing gjSjjin^mUh 
improvement,  twenty  thousand  dollars. 

Improving  Willapa   River  and   Harbor,  Washington :  ^J^i^p»^R*^«». 
Continuing  improvement  in  accordance  with  approved  proj-      *  . 
ect,  five  thousand  dollars:  Provided,  That  in  the  discre-  cSiSSuhrongh 
tion  of  the  Secretary  of  War  so  much  of  this  amount*  as  North  BiverjAm. 
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may  be  necessary  shall  be  expended  for  more  thorougUy 
clearing  a  channel  through  the  North  fiiver  jam. 
er^wiT*"^''      Improving  Okanagon  River,  Washington:  Gontuming 
improvement  in  accordance  with  project  printed  in  the 
Annual  Keport  of  the  Chief  of  Engineers  for  eighteen 
hundred  and  ninety  eight,  fifteen  thousand  dolliurs. 
in^iIJi** VitiTi     ^^®  depth  of  water  in  tidal  waters,  whenever  referred  to 
d"an«^.    ^"  '  in  this  Act,  shall  be  understoood  to  mean  the  depth  at 
mean  low  water  unless  otherwise  expressed. 
Appropriation*     Appropriations  made  for  the  respective  works  herein 
M?i^**R8  win  M  named,  or  so  much  thereof  as  may  be  necessary,  may,  in 
impruvenieDt.     thc  discrctiou  of  tho  Secretary  of  War,  be  used  for  the  re- 
pair and  restoration  of  said  works  whenever  from  any 
cause  they  have  become  seriously  impaired,  as  well  as  for 
the  further  improvement  of  said  works. 
Preliminary  ex.     Seo.  2.  For  preliminary  examinations,  surveys  (except 
JSi-ITeto'*''  *°^  where  otherwise  herein  especially  provided  for),  contingen- 
cies, expenses  connected  with  inspection  of  bridges,  the 
service  of  notice  required  in  such  cases,  the  examination 
of  bridge  sites  and  reports  thereon,  and  for  incidental  re- 
pairs for  which  there  is  no  special  appropriation  for  rivers 
^|^^^Jjj;j^  to*°^  harbors,  two  hundred  thousand  dollars:  Provided, 
designated  That  no  preliminary  examinations,  survey,  project,  or  esti- 
work*.  mate  for  new  works  other  than  those  designated  in  this  or 

some  prior  Act  or  resolution  shall  be  made:  And  provided 
Reporu,  etc.   further j  That  after  the  regular  or  formal  report  on  any  ex- 
amination, survey,  project,  or  work  under  way  or  proposed 
is  submitted,  no  supplemental  or  additional  report  or  esti* 
mate  for  the  same  fiscal  year  shall  be  made  unless  ordered 
by  a  concurrent  resolution  of  Congress.    The  Government 
shall  not  be  deemed  to  have  entered  upon  any  project  for 
the  imi)rovement  of  any  waterway  or  harbor  mentioned  in 
this  Act  until  funds  for  the  commencement  of  the  proposed 
work  shall  have  been  actually  appropriated  by  law. 
rammm""'  **^     8ec.3.  That  the  President  of  the  United  StatesofAmerfca 
111 veMtiiza  t  ion  bc  and  he  is  hereby  authorized  and  empowered  to  make  full 
tioifof  S*T"*  and  complete  investigation  of  the  Isthmus  of  Panama  with 
a  view  to  the  construction  of  a  canal  by  the  United  States 
across  the  same  to  connect  the  Atlantic  and  Pacific  oceans; 
mnd^v^S^ml'^^^^  ^^^  President  is  authorized  to  make  investigation  of 
rouu«.  any  and  all  practicable  routes  for  a  canal  across  said  Isthmus 

of  Panama,  and  particularly  to  investigate  the  two  routes 
known  resiiectively  as  the  Nicaraguanrouteand  the  Panama 
route,  with  a  view  to  determining  the  most  practicable  and 
feasible  route  for  such  canal  together  with  the  proximate  and 
probable  cost  of  constructing  a  canal  at  each  of  two  or  more 
chh^*"°'  fr»of  said  routes:  And  the  President  is  further  authorized  to 
*****  investigate  and  ascertain  what  rights,  privileges  and  fran- 

chises if  any  may  be  held  and  owned  by  any  corporations, 
associations  or  individuals,  and  what  work,  if  any,  has  been 
done  by  such  corporations,  associations  of  individuals  in  the 
construction  of  a  canal  at  either  or  any  of  said  routes,  and 
particularly  at  the  so-called  Nicaraguan  and  Panama  routes 
-eottofpnrchas- respectively;  and  likewise  to  ascertain  the  cost  of  porchas- 
^*-  ing  all  of  the  rights,  privileges  and  franchises  held  and 

owiied  by  any  such  corporations,  associations  and  Individ- 
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nals  in  aoy  and  all  of  such  routes,  particularly  the  said 
Nicaraguau  route  and  the  said  Panama  route;  and  likewise  at^toraS^*^****" 
to  ascertain  the  probable  or  proximate  cost  of  construct-  * 
in^  a  suitable  harbor  at  each  of  the  termini  of  said  canal, 
with  the  probable  annual  cost  of  maintenance  of  said  har- 
bors respectively.  And  generally  the  President  is  author- 
ized to  make  such  full  and  com[>lete  investigation  as  to 
determine  the  most  feasible  and  practicable  route  across 
said  Isthmus  for  a  canal,  together  with  the  cost  of  construct- 
iiif^  the  same  and  placing  the  same  under  the  control,  man- 
agement ^nd  ownership  of  the  United  States. 

Sec.  4.  To  enable  the  President  to  make  the  investiga-  Engineen. 
tions  and  ascertainments  herein  provided  for,  he  is  hereby 
authorized  to  employ  in  said  service  any  of  the  engineers  of 
the  United  States  army  at  his  discretion,  and,  likewise  to 
employ  any  engineers  in  civil  life,  at  his  discretion,  and  any 
other  persons  necessary  to  make  such  investigation,  and  to 
fix  the  compensation  of  any  and  all  of  such  engineers  and 
other  persons. 

Sec.  5.  For  the  purpose  of  defraying  the  expenses  neces-    Approprution 
sary  to  be  incurred  in  making  the  investigations  herein  pro-  ®'  «*p«"*~- 
vided  for,  there  is  hereby  appropriated  out  of  any  money 
in  the  Treasury  not  otherwise  appropriated,  the  sum  of  one 
million  dollars,  or  so  much  thereof  as  may  be  necessary,  to 
be  disbursed  by  order  of  the  President.  * 

Sec.  G.  That  the  President  is  hereby  requested  to  report   ^p^tl 
to  Congress  the  results  of  such  investigations,  together  with 
his  recommendations  in  the  premises. 

Sbo.  7.  That  the  Secretary  of  War  shall  cause  the  Chief  ^f^^P^^^'^^S^^ 
of  Engineers  of  the  United  States  Army,  in  submitting  his  «¥ow  detedora. 
annual  reports  to  Congress  with  regard  to  works  of  river  ^®''*^^**''^®^» . 
and  harbor  improvement  under  his  charge,  to  state  what 
deterioration,  if  any,  has  taken  place  by  destruction,  decay, 
obstructions,  or  otherwise,  in  connection  with  any  of  such 
works,  together  with  an  estimate  of  the  cost  of  rebuilding, 
or  repairing  such  works,  or  removing  such  obstructions; 
and  he  shall  also  cause  the  said  Chief  of  Engineers  to  rec- 
ommend, with  his  reasons  therefor,  the  discontinuance  of 
appropriations  for  any  river  and  harbor  work  which  he  may 
deem  unworthy  of  further  improvement. 

Sec.  8.  That  the  Secretary  of  War  is  directed  to  cause  ^^^^i^' 
to  be  prepared  and  reported  to  Congress  a  list  of  all  piers,  etc.,  oooapied  by 
wharves,  and  other  structures  or  property  pertaining  to^oni**  ^^^^ 
river  and  harbor  works  belonging  to  the  Government  ot  the 
United  States  now  occupied  by  private  corporations  or  per- 
sons, together  with  the  terms  upon  which  such  piers,  wharves, 
or  other  property  are  occupied,  and  the  date  of  the  agree- 
ment or  permission  granting  the  privilege  to  occupy  the 
same,  and  shall  make  such  recommendations  as  he  may  deem 
desirable  in  connection  therewith. 

Sec.  9.  That  it  shall  not  be  lawful  to  construct  or  com-  Con^reMtoan. 
mence  the  construction  of  any  bridge,  dam,  dike,  or  cause-  tuSJ^'of^bridSS 
way  over  or  in  any  port,  roadstead,  haven,  harbor,  canal.  ^^Jj^n»^*8«»*® 
navigable  river,  or  other  navigable  water  of  the  United -appiorai  of 
States  until  the  consent  of  Congress  to  the  building  of  p^*- 
such  structures  shall  have  been  obtained  and  until  the 
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may  be  necessary  sball  be  expende^     W  to  and 

clearing  a  channel  tbroagh  the  Nof^     ^  jewetary 

okaiwgon  Riv.     imprQving  Okanagon  River,  *^f     #  oe  built 

•'•    •*  improvement  in  accordance ''^ I  f     i?  f^P^^ 

Annual  Report  of  the  G\k¥^^r^     ^  of  which  he 

hundred  and  ninety  eigh#  i^^H      ^  provided  the 

Depth  of  wter     Thc  depth  of  water  iij  V  /^  *  r^  *    ^^  Md  approved 

i^eflir  ''"^"  in  this  Act,  shall  be     /  S  f  7:  <     ^        jretaiy  of  War 

mean  low  water  unlr   ':  ?'  7  f  ^  /  /  rovtded  further, 

Appropriations     Appropriations  ■  '^.^''^;•^         '-'       f  stnietare  have 

avaiiMi.u.  for  re  «onjpji  or  SO  mr     '  #  i^      .'  •  -«  and  by  the  Seo- 

pairrt  M  well  »»  U»IUCU,  ui    ou   i«t  #  -,  .  j^,^^4.^  A^—  «„«l. 

[mprovement.     the  discrction  t    '  -  '  /  f^  doviate  firom  such 

pair  and  ree'  ^  '^  ^letion  of  the  stractuie 

cause  they  ^  ^  plans  has  previously  be«i 

the  furthe''  -^  ^^®  approval  of  the  Chief  of 

pwiimi««7«.     Sko.2   /  >^retary  of  War. 

MDinaUons,  aar.  ^j^^j^  ^    /  creattou  of  any  obstruction  not  affirm- 

Tey.,  etc.         ^       ^  ^^  ^y  Congress,  to  the  navigable  capacity 

serr'  ^  waters  of  the  United  States  is  hereby  pro- 

of *        .aid  it  shall  not  be  lawful  to  build  or  oommence 
p       wilding  of  any  wharf,  pier,  dolphin,  boom,  weir, 
ProviM.  ^Kwater,  bulkhead,  jetty,  or  other  structures  in  any 

dfTi^^'^^tr  />^^  roadstead,  haven,  harbor,  canal,  navigable  river,  or 
worki.'^  °        other  water  of  the  United  States,  outside  established  har- 
bor lines,  or  where  no  harbor  lines  have  been  established, 
Report        except  on  plans  recommended  by  the  Chief  of  Engineers 
^,/#*«>  and  authorized  by  the  Secretary  of  War;  and  it  shall  not 
^ji^h%  lawful  to  excavate  or  fill,  or  in  any  manner  to  alter  or 
-v^ibor-Qio^Qfy  ^^  course,  location,  condition,  or  capacity  of,  any 
;^  port,  roadstead,  haven^  harbor^  canal,  lake,  harbor  of  ref- 

uge, or  inclosure  within  the  limits  of  any  breakwater,  or 
of  the  channel  of  any  navigable  water  of  the  United 
States,  unless  the  work  has  been  recommended  by  the 
'  Chief  of  Engineers  and  authorized  by  the  Secretcuy  of 
War  prior  to  beginning  the  same. 
Si^^bment     Seo.  11.  That  whoro  it  is  made  manifest  to  the  Secre- 
^  harbor  line..  ^^^  ^^  ^^  ^^^^  ^^^  estabUshmeut  of  harbor  lines  is 

essential  to  the  preservation  and  protection  of  harbors  he 
may.  and  is  hereby,  authorized  to  cause  such  liue»  to  be 
estaolished,  beyond  which  no  piers,  wharves,  bulkheads, 
or  other  works  shall  be  extended  or  deposits  made,  except 
under  such  regulations  as  may  be  prescribed  from  time  to 
g^w'ii*.  time  by  him :  Provided^  That  whenever  the  Secretary  of 
for  °t^e '^fttor  War  grauts  to  any  person  or  persons  permission  to  extend 
ditpboed.  piers,  wharves,  bulkheads,  or  other  works,  or  to  make 
deposits  in  any  tidal  harbor  or  river  of  the  United  States 
beyond  any  harbor  lines  established  under  authority  of 
the  United  States,  he  shall  cause  to  be  ascertained  the 
amount  of  tide  water  displaced  by  any  such  structure  or 
by  any  such  deposits,  and  he  shall,  if  he  deem  it  neces- 
sary, require  the  parties  to  whom  the  permission  is  given 
to  make  compensation  for  such  displacement  either  bj 
excavating  in  some  part  of  the  harbor,  including  tide- 
water channels  between  high  and  low  water  mark,  to  such 
an  extent  as  to  create  a  basin  for  as  much  tide  water  as 
may  be  displaced  by  such  structure  or  by  suoh  deposits, 
or  in  any  other  mode  that  may  be  satisfactory  to  him. 
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^^^  Tliat  every  person  and  every  corporation  that^J*«2i*'JJ^''tai*' 

'^^    "^  any  of  the  provisions  of  sections  nine,  ten,  turel.      *    ^ 

>:^^      "^^  '^bis  Act,  or  any  rule  or  regulation  made  by 

,  % "%  o  ^^*r  ^  pursuance  of  the  provisions  of  the 

^%^,^^.     ^^  '^»  "^h^ll  ^  deemed  guilty  of  a  misde- 

"^^'i^  ^    ^^  'ction  thereof  shall  be  punished  by  a 

^%^ '*^^      ^^  oty-five  hundred  dollars  nor  less 

;^  "^^J/^tJ^^^  ^r  ^y  imprisonment  (in  the  case 

^^5'^%^'^'^%^  -ceediug  one  year,  or  by  both 

>  %>^^^^  *  ^  ^^  'cretion  of  the  court.    And 

'"^^  ^"^  V"^  ''•^  nctures  or  parts  of  struo- 

V  -6  ^  ^  provisions  of  the  said  seo- 

'.^  *iie  injunction  of  any  circuit 

4on  in  any  district  in  which  such 
,  and  proper  proceedings  to  this  end 
u  under  the  direction  of  the  Attorney- 
^  United  States, 
x'hat  it  shall  not  be  lawful  to  throw,  discharge,  nJ^^^*SJf; 
^^sit,  or  cause,  suffer,  or  procure  to  be  thrown,  dis- wTtew'foAid* 
•L'ged,  or  deposited  either  from  or  out  of  any  ship,  barge,  ^^^ 
or  other  floating  craft  of  any  kind,  or  from  the  shore,  wharf, 
manufacturing  establishment,  or  mill  of  any  kind,  any 
refuse  matter  of  any  kind  or  description  whatever  other 
than  that  flowing  fi'om  streets  and  sewers  and  passing 
therefrom  in  a  liquid  state,  into  any  navigable  water  of 
the  United  States,  or  into  any  tributary  of  any  navigable 
water  from  which  the  same  shall  float  or  be  washed  into 
such  navigable  water;  and  it  shall  not  be  lawful  to  deposit, 
or  cause,  suffer,  or  procure  to  be  deposited  material  of  any 
kind  in  any  place  on  the  bank  of  any  navigable  water,  or 
on  the  bank  of  any  tributary  of  any  navigable  water,  where 
the  same  shall  be  liable  to  be  washed  into  such  navigable 
water,  either  by  ordinary  or  high  tides,  or  by  storms  or 
floods,  or  otherwise,  whereby  navigation  shall  or  may  be 
impeded   or  obstructed:  Frovidedj  That  nothing  herein    Ptwiiot. 
contained  shall  extend  to,  apply  to,  or  prohibit  the  c^ra-  to°piiuuS  w!Sk»? 
tions  in  connection  with  the  improvement  of  navigable 
waters  or  construction  of  public  works,  considered  neces- 
sary and  proper  by  the  United  States  officers  supervising 
such  improvement  or  public  work:  And  provided  further^ 
That  the  Secretary  of  War,  whenever  in  the  judgment  of-P«™'*«^^ 
the  Ohief  of  Engineers  anchorage  and  navigation  will  notSnedUmiu. 
be  injured  thereby,  may  permit  the  deposit  of  any  material 
above  mentioned  in  navigable  waters,  within  limits  to 
be  defined  and  under  conditions  to  be  prescribed  by  him, 
provided  application  is  made  to  him  prior  to  depositing 
such  material;  and  whenever  any  permit  is  so  granted  the 
conditions  thereof  shall  be  strictly  complied  with,  and  i^iy 
violation  thereof  shall  be  unlawful. 

Sso.  14.  That  it  shall  not  be  lawful  for  any  person  or  vong,  •%•.. 
persons  to  take  possession  of  or  make  use  of  for  any  pur-  Jj!  ftSil5«^ 
pose,  or  build  upon,  alter,  deface,  destroy,  Hfove,  injure, 
obstruct  by  fastening  vessels  thereto  or  otherwise,  or  in 
ftny  manner  whatever  impair  the  usefulness  of  any  sea 
vail,  bulkhead,  jetty,  dike,  levee,  wharf,  pier,  or  other 
work  built  by  the  United  Statea,  Qr  any  piece  of  plant, 
floating  or  otherwise,  used  in  the  construction  of  such  work 
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under  the  control  of  tlie  United  States,  in  whole  or  in  part, 
for  the  preservation  and  improvement  of  any  of  its  navi- 
gable waters  or  to  prevent  floods,  or  as  boundary  marks, 
tide  gauges,  surveying  stations,  buoys,  or  other  established 
marks,  nor  remove  for  ballast  or  other  purposes  any  stone 
Proviso.  or  other  material  composing  such  works:  Provided^  That 
tiSi*.Lniry*u»e!'^t:he  Secretary  of  War  may,  on  the  recommendation  of  the 
Chief  of  li^ugineers,  grant  permission  for  the  temporary 
occupation  or  use  of  any  of  the  aforementioned  public 
works  when  in  his  judgment  such  occupation  or  use  will 
not  be  injurious  to  the  public  interest. 

b>P'an''"LoHn|     ^^^-  ^^'  "^^^"^  ^^  ^^^^^^  "«^  ^®  lawlul  to  tie  up  or  anchor 
▼e*»eu.  vessels  or  other  craft  in  navigable  channels  in  such  a  man- 

ner as  to  prevent  or  obstruct  the  passage  of  other  vessels 
iieu"hSbe/eto'^^  craft;  or.  to  voluntarily  or  carelessly  sink,  or  permit  or 
He  ,1  111    r.e  .  ^^^^^  ^^  ^^  guuk,  vcsscls  or  otlier  craft  in  navi;rabie  chan- 
nels; or  to  float  loose  timber  and  logs,  or  to  float  what  is 
known  as  sack  rafts  of  timber  and  logs  in  streams  or  chan- 
nels actually  navigated  by  steamboats  in  such  manner  as 
-dntienof owner  to  obstruct,  impede,  or  endanger  navigation.     And  wiien- 
o  »uu  eu vt8»e  ^^^^  ^  vcsscl,  laft,  or  other  craft  is  wrecked  and  sunk  in  a 
navigable  channel,  accidentally  or  otherwise,  it  shall  be 
the  duty  of  the  owner  of  suth  sunken  craft  to  immediately 
mark  it  with  a  buoy  or  beacon  during  the  day  and  a  lighted 
lantern  at  ni^lit,  and  to  maintain  such  marks  until  the 
sunken  craft  is  removed  or  abandoned,  and  the  neglect  or 
failure  of  the  said  owner  so  to  do  shall  be  unlawful;  and 
it  shall  be  the  duty  of  the  owner  of  such  sunken  craft  to 
commence  the  immediate  removal  of  the  same,  and  prose- 
cute such  removal  diligently,  and  fiiilure  to  do  so  shall  be 
considered  as  an  abandonment  of  such  craft,  aiid  subject 
the  same  to  removal  by  the  United  States  as  hereinatter 
provided  for. 
Penaitiet.  sk(\  10.  That  evcry  pcrsou  and  every  corporation  that 

shall  violate,  or  that  shall  knowingly  aid,  abet,  authorize, 
or  iifstigate  a  violation  of  the  provisions  of  sections  thir- 
teen, fourteen,  and  fifteen  of  this  Act  shall  be  guilty  of  a 
misdemeanor,  and  on  conviction  thereof  shall  be  punished 
by  a  tine  not  exceeding  twenty-five  hundred  dollars  nor  less 
than  five  hundred  dollars,  or  by  imprisonment  (in  the  case 
of  a  natural  person)  for  not  less  than  thirty  days  nor  more 
than  one  year,  or  by  both  such  fine  and  imprisonment,  in 
the  discretion  of  the  court,  one-half  of  said  tine  to  be  paid 
to  the  i)erson  or  persons  giving  information  which  shall 
lead  to  conviction.  And  any  and  every  master,  pilot,  and 
engineer,  or  person  or  persons  acting  in  such  capacity, 
respectively,  on  board  of  any  boat  or  vessel  who  shall 
knowingly  engage  in  towing  any  scow,  boat,  or  vessel 
loaded  with  any  material  specified  in  section  thirteen  of 
this  Act  to  any  point  or  place  of  deposit  or  discharge  in 
any  harbor  or  navigable  water,  elsewhere  than  within  the 
limits  defined  and  permitted  by  the  Secretary  of  War,  or 
who  shall  willfully  injure  or  destroy  any  work  of  the  United 
States  contemplated  in  section  fourteen  of  this  Act,  or  who 
shall  willfully  obstruct  the  channel  of  any  waterway  in 
the  manner  contemplated  in  section  fifteen  of  this  Act, 
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shall  be  deemed  gailty  of  a  violation  of  this  Act,  and 
shall  upon  convictlou  be  punished  as  hereinbefore  provided 
in  this  section,  and  shall  also  have  his  license  revoked  or 
suspended  for  a  term  to  be  fixed  by  the  judge  before  whom 
tried  and  convicted.  And  auy  boat,  vessel,  scow,  raft,  or 
other  craft  used  or  employed  in  violating  any  of  the  pro- 
visions of  sections  thirteen,  fourteen,  and  fifteen  of  this 
Act  shall  be  liable  for  the  pecuniary  penalties  specified  in 
this  section,  and  in  addition  thereto  for  the  amount  of  the 
damages  <]one  by  said  boat,  vessel,  scow,  raft,  or  other  craft, 
which  latter  sum  shall  be  placed  to  the  credit  of  the  appro- 
priation for  the  im])rovement  of  the  harbor  or  waterway  in 
which  the  damage  occurred,  and  said  boat,  vessel,  scow, 
rafb,  or  other  craft  may  be  proceeded  against  summarily  by 
way  of  libel  in  any  district  court  of  the  United  States  hav- 
ing jurisdiction  thereof. 

Sec.  17.  That  the  Department  of  Justice  shall  conduct  ,^^?»J  ^"^^ 
the  legal  proceedings  necessary  to  enforce  the  foregoing  wSSuciL.  etc?*" 
provisions  of  sections  nine  to  sixteen,  inclusive,  of  this  Act: 
and  it  shall  be  the  duty  of  district  attorneys  of  the  Uuitea 
States  to  vigorously  prosecute  all  offenders  against  the 
same  whenever  requested  to  do  so  by  the  Secretary  of 
War  or  by  any  of  the  officials  hereinafter  designated,  and 
it  shall  furthermore  be  the  duty  of  said  district  attorneys 
to  report  to  the  Attorney-General  of  the  United  States  the 
action  taken  by  him  against  offenders  so  reported,  and  a 
transcript  of  such  reports  shall  be  transmitted  to  the  Sec- 
retary of  War  by  the  Attorney-General;  and  for  the  better    ^nJ^''*^JJ2*n 
enforcement  of  the  said  provisions  and  to  facilitate  the  de-  officials.  ^ 
tection  and  bringing  to  punishment  of  such  offenders,  the 
officers  and  agents  of  the  United  States  in  charge  of  river 
and  harbor  improvements,  and  the  assistant  engineers  and 
inspectors  employed  under  them  by  authority  of  the  Secre- 
tary of  War,  and  the  United  States  collectors  of  customs 
and  other  revenue  officers,  shall  have  power  and  authority 
to  swear  out  process  and  to  arrest  and  take  into  custody, 
with  or  without  process,  any  person  or  persons  who  may 
commit  any  of  the  acts  or  offenses  prohibited  by  the  afore- 
said sections  of  this  Act,  or  who  may  violate  any  of  the 
provisions  of  the  same:  Provided j  That  no  person  shall  be    Prmi»o». 
arrested  without  process  for  any  offense  not  committed  in  ^o^^mmutea  ?S 
the  presence  of  some  one  of  the  aforesaid  officials:  And p«»«nce «f- 
provided  further^  That  whenever  any  arrest  is  made  under  -oxoraioation  of 
the  provisions  of  this  Act,  the  person  so  arrested  shall  be^  ***"*'* 
brought  forthwith  before  a  commissioner,  judge,  or  court  of 
the  United*States  for  examination  of  the  offenses  alleged 
against  him ;  and  such  commissioner,  judge,  or  court  shall 
proceed  in  respect  thereto  as  authorized  by  law  in  case  of 
crimes  against  the  United  States. 

Sec.  18.  That  whenever  the  Secretary  of  War  shall  have   obstmction  to 
good  reason  to  believe  that  auy  railroad  or  other  bridge  {JJii*jf„*^*°"  **^ 
now  constructed,  or  which  may  hereafter  be  constructed, -notice  to  alter, 
over  any  of  the  navigable  waterways  of  the  United  States 
is  an  upreasonable  obstruction  to  the  free  navigation  of 
such  waters  on  account  of  insufficient  height,  width  of 
spauy  or  otherwise,  or  where  there  is  difficulty  in  passing 
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the  draw  opening  or  the  draw  span  of  sacb  bridge  by  rafts, 
ateamboats,  or  other  water  crait,  it  shall  be  the  duty  of  the 
said  Secretary,  first  giving  the  parties  reasonable  oppor- 
tanity  to  be  h^urd,  to  give  notice  to  the  persons  or  corpo- 
rations owning  or  controlling  such  bridge  so  to  alter  the 
same  as  to  render  navigation  through  or  tinder  it  reasona- 
ably  free,  easy,  and  nnobstracted;  and  in  giving  such  no- 
tice he  shall  specify  the  changes  recommended  by  the  Chief 
of  Engineers  that  are  required  to  be  made,  and  shall  prescribe 
in  each  case  a  reasonable  time  in  which  to  make  them.  If 
at  the  end  of  such  time  the  alteration  has  not  been  made, 
the  Secretary  of  War  shall  forthwith  notify  the  United 
States  district  attorney  for  the  district  in  which  sucli 
bridge  is  situated,  to  the  end  that  the  criminal  proceed* 
ings  hereinafter  mentioned  may  be  taken.  If  the  persons, 
corporation,  or  association  owning  or  controlling  any  rail- 
road or  other  bridge  shall,  after  receiving  notice  to  that 
effect,  as  hereinbefore  required,  from  the  Secretary  of  War, 
and  within  the  time  prescribed  by  him  willfully  fail  or 
reftise  to  remove  the  same  or  to  comply  with  the  lawful 
order  of  the  Secretary  of  War  in  the  premises,  such  i)er- 
Bons,  corporation,  or  association  shall  be  deemed  guilty  of 
a  misdemeanor,  imd  on  conviction  thereof  shall  be  pun- 
ished by  a  fine  not  exceeding  five  thousand  dollars,  and 
every  month  such  persons,  corporation,  or  association  shall 
remain  in  defiftult  in  respect  to  the  removal  or  alteration  of 
such  bridge  shall  be  deemed  a  new  offense,  and  subject  the 
I)ersons,  corporation,  or  association  so  offending  to  the  pen- 
alties above  prescribed:  Provided^  That  in  any  case  arising 
under  the  provisions  of  this  section  an  appeal  or  writ  of 
error  may  be  taken  from  the  district  courts  or  from  the 
existing  circuit  courts  direct  to  the  Supreme  Court  either 
by  the  united  States  or  by  the  defendants. 
RMnoTti  of  Ob.     Sec.  19.  That  whenever  the  navigation  of  any  river,  lake, 

w^i^uStt.*  ***  harbor,  sound,  bay,  canal,  or  other  navigable  waters  of  the 
United  States  shall  be  obstructed  or  endangered  by  any 
sunken  vessel,  boat,  water  crafb,  raft,  or  other  similar  ob- 
struction, and  such  obstruction  has  existed  for  a  longer 
period  than  thirty  days,  or  whenever  the  abandonment  of 
such  obstruction  can  be  legally  established  in  a  less  space 
of  time,  the  sunken  vessel,  boat,  water  craft,  raft,  or  other 
obstruction  shall  be  subject  to  be  broken  up,  removed,  sold, 
or  otherwise  disposed  of  by  the  Secretary  of  War  at  his 
^Uscretion,  without  liability  for  any  damage  to  the  own- 
Fnmtm,        ers  of  the  same:  Provided^  That  in  his  discretion,  the 

"^^^^  Secretary  of  War  may  cause  reasonable  notiee  of  such 

obstruction  of  not  less  than  thirty  days,  unless  the  legid 
abandonment  of  the  obstruction  can  be  established  in  a 
less  time,  to  be  given  by  publication,  addressed  <'To  whom 
it  may  concern,"  in  a  newspaper  published  nearest  to  the 
locality  of  the  obstruction,  requiring  the  removal  thereof: 

-jOT^iaU  to  And  provided  alsOj  That  the  Secretary  of  War  may,  in  his 
discretion,  at  or  after  the  time  of  giving  such  notice,  cause 
sealed  proposals  to  be  solicited  by  public  advertisement, 
giving  reasonable  notice  of  not  less  than  ten  days^  for  the 
removal  of  such  obstruction  as  soon  as  possible  after  the 


-^ntMO. 
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expiration  of  the  above  specified  thirty  days'  notice,  in 

case  it  has  not  in  the  meantime  been  so  removed,  these 

proposals  and  contracts,  at  his  discretion,  to  be  conditioned 

that  such  vessel,  boat,  water  craft,  raft,  or  other  obstrao- 

tiou,  and  all  cargo  and  property  contained  therein,  shall 

become  the  property  of  the  contractor,  and  the  contract 

shall  be  awarded  to  the  bidder  makijig  the  proposition 

most  advantageous  to  the  United  States:  Provided,  That— ^nd®''>Mder. 

such  bidder  shall  give  satisfactory  security  to  execute  the 

work :  Pn^vided  further,  That  any  money  received  from  the  ft^'^ftj***"-^ 

sale  of  any  such  wreck,  or  Irom  any  contractor  for  thcof  wreokaT 

removal  of  wrecks,  under  this  paragraph  shall  be  covered 

into  the  Treasury  of  the  United  States. 

Sec.  20.  That  under  emergency,  in  the  case  of  any  ves-  i^^JJ^*"*"^ 
sel,  boat,  water  craft,  or  raft,  or  other  similar  obstruction,  -Jfeatraotion, 
sinking  or  grounding,  or  being  unnecessarily  delayed  in**®^®^ 
any  Government  canal  or  lock,  or  in  any  navigable  waters 
mentioned  in  section  nineteen,  in  such  manner  as  to  stop, 
seriously  interfere  with,  or  specially  endanger  navigation, 
in  the  opinion  of  the  Secretary  of  War,  or  any  agent  of  the 
United  States  to  whom  the  Secretary  may  delegate  proper 
authority,  the  Secretary  of  War  or  any  such  agent  shall 
have  the  right  to  take  immediate  possession  of  such  boat^ 
vessel,  or  other  water  craft,  or  raft,  so  fiftr  as  to  remove  or 
to  destroy  it  and  to  clear  immediately  the  canal,  lock,  or 
navigable  waters  aforesaid  of  the   obstruction  thereby 
caused,  using  his  best  judgment  to  prevent  any  unneces- 
sary injury ;  and  no  one  shall  interfere  with  or  prevent  such 
removal  or  destruction :  Provided,  That  the  officer  or  agent  ^''''JJ^ 
charged  with  the  removal  or  destruction  of  an  obstruction   **** 
under  this  section  may  in  his  discretion  give  notice  in  writ- 
ing to  the  owners  of  any  such  obstruction  requiring  them 
to  remove  it:  And  provided  further.  That  the  expense  of^JJjJ"*^  ^  ^ 
removing  any  such  obstruction  as  aforesaid  shall  be  a 
charge  against  such  craft  and  cargo;  and  if  the  owners -reimbarte- 
thereof  fail  or  refuse  to  reimburse  the  United  States  for"®"'* 
such  exx)ense  within  thirty  days  after  notification,  then  the 
officer  or  agent  aforesaid  may  sell  the  craft  or  cargo,  or  any 
part  thereof  that  may  not  have  been  destroyed  in  removal, 
and  the  proceeds  of  such  sale  shall  be  covered  into  the 
Treasury  of  the  United  States. 

Such  sum  of  money  as  may  be  necessary  to  execute  this   -^pproprfttioB. 
section  and  the  preceding  section  of  this  Act  is  hereby 
appropriated  out  of  any  money  in  the  Treasury  not  other- 
wise appropriated,  to  be  paid  out  on  the  requisition  of  the 
Secretary  of  War. 

That  all  laws  or  parts  of  laws  inconsistent  with  the  fore-   b«pmL 
going  sections  ten  to  twenty,  inclusive,  of  this  Act  are 
hereby  repealed:  Provided,  That  no  action  begun,  or  rigbt^^'jfj*^-^^^^ 
of  action  accrued,  prior  to  the  passage  of  tUs  Act  shall  excepted, 
be  affected  by  this  repeal. 

Sec.  21.  Whenever  in  this  Act  the  amount  provided  for  fo^^J3K2Si*3 
the  completion  of  any  project  under  continuing  contract  pmi^ieM  tiuui 
is  less  than  the  cost  as  estimated  by  the  engineers,  pro- gj^^**^****' 
posals  for  bids  shall  be  invited  without  fiirther  action  by 
Oongress. 
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e/lmin°ti?S^  Seo.  22.  That  the  Secretary  of  War  is  hereby  directed 
antTTuAejs^di' to  cause  preliminary  cxaiD ill atioii 8  or  surveys  to  be  made 
"*****•  at  the  localities  uamed  iu  this  section  as  hereinafter  pro- 

scop©  of  pre-vided.  In  all  cases  a  preliminary  examination  shall  first 
nluSnlluJ!""  be  made,  which  shall  embrace  information  concerning  the 
commercial  importance,  present  and  ])rospective,  of  the 
river  or  harbor  mentioned,  and  a  reiwrt  as  to  the  advisa- 
bility of  its  improvement.  Whenever  such  preliminary 
exiimination  has  been  made,  in  case  such  improvement  is 
not  deemed  advisable,  no  further  action  shall  be  taken 
thereon  without  the  direction  of  Congress;  but  in  case  the 
report  has  been  or  shall  be  to  the  efl'ect  that  such  river  or 
harbor  is  worthy  of  improvement,  the  Secretary  of  War  is 
hereby  directed,  at  his  discretion,  to  cause  surveys  to  be 
made  and  the  cost  of  improving  such  river  or  harbor  to  be 
estimated  and  to  be  reported  to  Congress,  to  wit: 

C&UforDiA.  CALIFORNIA. 

Inner  Harbor,  San  Pedro. 

Napa  River. 

Sonoma  Creek. 

Suisun  Creek. 

Crescent  Bay. 

Channel  between  the  straits  of  Carquinez  and  the  Grolden 
Gate,  off  Point  Pinole,  Point  Wilson,  and  Lone  Tree  Point, 
with  a  view  to  obtaining  a  channel  three  hundred  feet  in 
width,  of  a  depth  bf  thirty  feet. 

Harbor  of  South  San  Francisco,  San  Mateo  County. 


Connectioat. 


DeUware. 


FloridA. 


Milford  Harbor. 


CONNECTICUT. 


DELAWARE. 


Saint  Jones  River,  Delaware,  from  its  month  to  the 
highest  point  of  feasible  navigation. 

FLORIDA. 

East  Pass,  at  the  entrance  of  Carrabelle  Harbor,  Florida, 
with  a  view  to  obtaining  a  channel  depth  of  twenty-two 
feet  at  mean  low  water. 

Ocklockonnee  River. 

Bay  at  Hudson,  Pasco  County. 

Inside  passage  through  Sarnsota  Bay  to  Lemon  Bay. 

Boca  Grande  and  Charlotte  Harbor,  with  a  view  to  obtain- 
ing a  depth  of  twenty-four  feet  of  water  over  the  bar  at 
the  entrance  of  the  harbor  and  eighteen  feet  thence  up  to 
Punta  Gorda. 

Kissimmee  River  and  connecting  lakes  and  canals  flow- 
ing into  Lake  Okechobee,  thence  down  the  Caloosahatchee 
River  to  the  Gulf  of  Mexico,  with  a  view  to  improving  the 
navigation  of  the  channels  therein. . 

Punta  Rassa:  Inside  passage  to  (Charlotte  Harbor. 

Orange  River:  To  its  confluence  with  Caloosahatchee 
and  thence  to  Gulf  of  iMexico. 
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Crystal  Eiver:  From  the  town  of  Crystal  River  to  its 
entrance  in  the  Ualf  of  Mexico. 

GEORGIA.  GtoorglA. 

Brunswick,  Georgia:  Inner  harbor,  with  a  view  of  deter- 
mining what  improvement  thereof  is  desirable  in  the  inter- 
est of  commerce  and  the  cost  thereof. 

ILLINOIS.  Jllinoto. 

Survey  of  Ohio  River  from  Mound  City,  Illinois,  to  Cairo, 
Illinois:  With  a  view  to  ascertain  what  improvement,  if 
any,  is  desirable  with  a  view  to  the  protection  of  the  banks 
and  levees  on  the  Illinois  side. 

Survey  with  a  view  to  ascertain  what,  if  anything,  should 
be  done  to  stop  the  caving  of  the  banks  of  the  Ohio  River, 
at  or  near  New  Liberty,  in  Pope  County,  Illinois,  and  to 
prevent  said  river  from  cutting  into  a  slough  and  chain  of 
lakes  at  said  point,  together  with  the  cost  thereof. 

Waukegan  Harbor,  with  a  view  to  obtaining  a  channel 
three  hundred  feet  wide  and  twenty  feet  deep. 

Survey  and  estimate  of  cost  for  the  improvement  of  the 
channel  and  to  prevent  the  cutting  and  caving  of  the  bank 
of  the  Mississippi  River  on  the  Illinois  side  thereof,  at  or 
near  Wagners  Landing,  in  Jackson  County,  below  Rock- 
wood,  Illinois. 

Improving  Chicago  River,  in  Illinois:  Survey  and  esti- 
mate of  cost  for  a  channel  twenty-one  feet  deep  from  its 
mouth  to  the  stock  yards  on  the  South  Branch,  and  to  Bel- 
mont avenue,  on  the  North  Branch,  so  far  as  may  be  per- 
mitted by  existing  docks  and  wharves,  exclusive  of  cost  of 
removing  or  constructing  bridges  or  piers  or  lowering  tun- 
nels; and  the  aforesaid  depth  of  twenty-one  feet  is  hereby 
adopted  as  the  project  depth  for  the  improvement  in  lieu 
of  that  fixed  by  the  Act  of  June  third,  eighteen  hundred 
and  ninety-six:  Provided^  That  all  the  work  of  removing 
and  reconstructing  bridges  and  piers  and  lowering  tunnels 
necessary  to  permit  a  i)racticable  channel  with  said  depth 
to  be  obtained  shall  be  done,  or  caused  to  be  done,  by  the 
city  of  Chicago  without  expense  to  the  United  States. 

Survey  of  the  Mississippi  River  at  or  near  Beach  Ridge, 
Illinois:  With  a  view  to  ascertain  whether  there  is  danger 
of  saidriver  breaking  through  into  Cache  River,  and  whether 
it  is  desirable  to  make  further  specific  appropriations  to 
protect  the  bank  of  the  Mississippi  River  at  said  place; 
and,  if  so,  the  cost  thereof. 

Survey  of  the  Mississippi  River  between  Station  Eighteen 
hundred  and  forty,  as  established  by  Government  survey 
reported  in  Executive  House  Document  Number  One  hun- 
dred and  eleven,  third  session  Fifty-third  Congress,  and 
the  railroad  embankment  at  the  railroad  bridge  crossing  in 
front  of  Quincy,  Illinois,  with  a  view  to  preventing  the 
filling  up  of  Quincy  Bay  by  sediment  carried  by  the  river 
in  times  of  high  water. 
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^"^^  IOWA. 

Bellevne,  Iowa:  Survey  with  a  view  to  ascertain  whether 
it  is  desirable  to  coDstruct  a  dam  across  what  is  kuown  as 
Crooked  Sloagh,  opposite  Bellevne,  Iowa,  on  the  Illinois 
shore  of  the  Mississippi  Biver,  at  a  poiut  in  section  niue, 
township  twenty-six  north,  of  range  one  east,  and  where 
the  wagon  road  leading  from  Galena  and  Hanover,  Illinois, 
to  Bellevne,  Iowa,  intersects  and  crosses  said  slongh. 


KoBtackj 


LonlcSaiiA. 


KENTUCKY. 


Green  Biver,  Kentucky:  From  Mammoth  Gave,  Ken- 
tucky, to  Greensbnrg,  Kentucky. 


LOUISIANA. 


Survey  of  Atchafalaya  Bay  fh>m  the  month  of  Atcha- 
fialaya  Biver  to  deep  water  in  the  Gulf  of  Mexico,  twelve 
feet  deep  at  mean. low  water  and  two  hundred  feet  wide, 
with  an  estimate  of  the  cost  of  said  improvement. 


ICMjUnd. 


Iff— nohnaetto. 


MAINE. 

Boothbay  Harbor. 

Oamden  Harbor. 

Penobscot  Biver,  at  or  near  Bucksport  Narrows. 

Parkers  Head  Harbor  and  Ohannel,  Kennebec  Biver. 

Bucksport  Harbor. 

Kennebec  Biver  between  Gardiner  Bridge  and  Augusta 
Dam,  with  a  view  to  sex^uring  a  channel  equal  in  capacity 
to  that  below  said  bridge. 

Kenduskeag  Biver  at  its  mouth,  with  a  view  to  securing 
a  channel  two  feet  deep  at  extreme  low  tide  for  the  entire 
width  of  the  river. 

MARYLAND. 

Olaiboume  Harbor. 

Queenstown  Harbor. 

Patuxent  Biver,  at  Bristol  Bar. 

Brettons  Bay,  on  the  Potomac  Biver. 

Elk  Biver. 

Tyaskin  Greek. 

Biockhall  Harbor,  with  a  view  to  obtaining  a  channel 
through  Swan  Point  Bar  one  hundred  and  fifty  feet  wide 
and  twelve  feet  deep  and  a  channel  in  the  inner  harbor  of 
the  same  width  and  depth ;  also  for  a  channel  one  hundred 
and  ninety  feet  wide  and  twelve  feet  deep  across  the  bar. 

MASSAOHUSETTS. 

New  Bedford  Harbor:  To  remove  the  bar  between  the 
present  channel  and  the  northerly  terminus  of  the  pro- 
posed channel  on  the  northerly  side  of  the  New  Bedford 
and  Fairhaven  Bridge,  and  also  of  removing  the  bar  in  the 
channel  of  New  Bedford  Harbor  about  eight  hundred  feet 
southerly  from  Fish  Island. 
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YiDeyard  Haven:  With  a  view  to  its  farther  protection 
and  improvement  as  a  harbor  of  refnge  by  a  breakwater 
or  otherwise. 

Sandy  Bay:  Besarvey  and  estimate  of  oost  at  break- 
iBirater. 

Winthrop  Harbor:  To  provide  channels  of  a  width  of 
seventy-five  and  one  hundred  feet,  respectively,  and  a 
depth  of  twelve  feet  and  fifteen  feet,  respectively. 

(Jbannel  of  Assonet  Eiver. 

Piers  and  breakwater  at  Bockport. 

Beverly  Harbor. 

Cottage  City. 

Westport  Point  Harbor. 

Sandwich  Harbor. 

Bass  Biver  Harbor. 

Gohasset  Harbor,  with  a  view  to  deepening  the  same 
and  its  channel. 

Ootnit  Harbor. 

Harbor  at  Hyannis. 

MICHIGAN. 

Arcadia:  To  obain  a  channel  one  hundred  and  fifty  feet 
wide  and  fourteen  feet  deep. 

Mnskegon  Biver,  from  the  head  of  Muskegon  Lake  to 
Newaygo:  To  obtain  a  depth  of  five  feet  of  water. 

Channel  firom  Lake  Michigan  to  Stoney  Lake,  Oceana 
County. 

Cheboygan  Harbor:  To  obtain  a  depth  of  eighteen  feet 
from  the  entrance  of  said  harbor  to  the  first  bridge. 

Mackinac  Harbor:  For  the  protection  of  the  harbor  by 
breakwaters. 

Copper  Harbor:  To  obtain  a  depth  of  eighteen  feet. 

MINNESOTA. 

Lake  Superior  and  Mississippi  Biver:  The  report  upon  voL28,p.i87. 
the  examination  and  survey  for  the  location  of  a  canal 
connecting  Lake  Superior  and  the  Mississippi  Biver,  pro- 
vided for  by  the  Biver  and  Harbor  Act  of  eighteen  hun« 
dred  and  ninety-four,  shall  be  supplemented  by  a  further 
report  as  to  whether  such  canal  is  feasible  and  an  improve- 
ment which  should  be  undertaken  by  the  Government,  and, 
if  feasible,  the  probable  cost  of  construction,  operation^ 
and  maintenance  of  the  same. 

Saint  Croix  Biver,  firom  Stillwater  Harbor  to  Taylors 
Falls,  Minnesota,  with  a  view  to  making  said  river  acces- 
sible to  steamboats  and  other  craft  navigating  said  river. 

Minnesota  Biver:  With  a  view  of  protecting  the  banks 
thereof  at  and  near  Saint  Peter,  in  Nicollet  County. 

Two  Islands  or  Saxton,  Minnesota,  situate  about  mid- 
way between  Two  Harbors  and  Grand  Marais,  Minnesota: 
With  a  view  of  making  a  harbor  of  refuge  at  that  point. 

Bed  Biver  of  the  North,  Minnesota  and  North  Dakota: 
With  a  view  of  ascertaining  what  improvements,  if  any, 
should  be  made  to  govern  and  repress  the  floods  of  the 
river,  and  to  prevent  the  undue  erosion  of  the  banks* 
BNG  99 260 


Digitized  by 


Google 


3986      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 


Hew  Jersey. 


MUmwuU  MISSOURI. 

Current  River:  With  a  view  to  the  improvement  of  said 
river,  between  the  junction  of  Crooked  Creek  and  Current 
Creek  with  the  Current  River,  in  the  northwest  corner  of 
Shannon  County  and  the  southern  line  of  Carter  County, 
in  the  State  of  Missouri. 

Saint  Francois  River:  With  a  view  to  the  improvement 
of  said  river,  from  Greenville  to  the  month  of  Mingo. 

Missouri  River:  With  a  view  to  prevent  the  erosion  of 
the  north  bank  thereof  at  and  near  Huntsdale,  in  Boone 
County,  Missouri,  with  a  view  to  prevent  the  erosion  of 
the  south  bank  tliereof  and  the  cutting  of  a  new  channel 
at  and  near  the  city  of  Napoleon,  in  Lafayette  County, 
Missouri. 

NEW  HAMPSHIRE. 

Pull And-be-damned  Point,  Portsmouth  Harbor:  With 
a  view  to  its  removal,  so  far  as  the  same  is  an  obstructioD 
to  navigation. 

Isles  of  Shoals:  With  a  view  to  building  a  breakwater 
from  Smutty  Nose  Island  to  Cedar  Island. 

NEW  JERSEY. 

Raccoon  Creek. 

Woodbridge  Creek. 

Maurice  River,  Oldmans  Creek. 

Arthur  Kill  or  Staten  Island  Sound  from  Kill  von  Knll 
to  Raritan  Bay,  with  a  view  to  obtaining  of  a  twenty-one 
foot  channel,  by  way  of  StJiten  Island  Sound  from  New 
York  Bay  to  Raritan  Bay. 

Passaic  River:  With  the  view  of  ascertaining  the  cost 
and  feasibility  of  extending  a  ten-foot  channel  of  suitable 
width  from  Center-street  bridge  to  the  Montclair  Railway 
Bridge,  and  also  as  to  the  feasibility  and  cost  of  aflbrding 
a  channel  twelve  feet  in  depth  from  Center-street  bridge  to 
Staten  Island  Sound.  Also  an  examination  of  said  river 
from  Montclair  Railway  Bridge  to  the  city  of  Paterson. 

Tuckerton  Creek. 

KewYork.  NEW  YORK. 

Saugerties  Harbor:  With  a  view  of  extending  the  im- 
provement from  the  westerly  end  of  the  south  dike  westerly 
to  the  "  Point  of  Hocks;"  also  with  a  view  to  removing  the 
loose  rock  from  the  channel,  and  continuing  the  depth  of 
twelve  feet,  at  low  water,  toward  the  head  of  the  harbor. 

Dunkirk :  Survey  for  easterly  breakwater. 

Bay  Shore,  Long  Island:  With  a  view  to  constructiDg  a 
breakwater. 

Patchogue  River. 

Three  Mile  Harbor,  Long  Island. 

Sag  Harbor. 

Tonawanda  Harbor,  Erie  ("ounty,  and  Tonawanda  Creek 
from  Niagara  River  to  the  State  dam. 

Patchogue  River:  With  a  view  to  deepening  the  chanDel 
from  Fire  Island  Inlet  to  Patchogue  to  a  depth  of  eight 
feet,  with  a  channel  eighty  feet  in  width. 
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Diamond  Beef  and  Ooenties  Beef  in  East  Eiver,  with  a 
view  to  their  removal. 
New  Bochelle  Harbor. 
West  Chester  Greek. 
Tarrytown  Harbor. 
Port  Chester  Harbor. 

OREGON*  Ongoii. 

Snake  Biver :  That  portion  of  the  Snake  Biver  extending 
from  the  town  of  Asotin,  in  the  State  of  Washington,  to 
Pittsburg  Landing,  in  the  State  of  Oregon. 

Lower  Willamette  and  Columbia  rivers  below  Portland, 
Oregon :  Survey  and  estimate  of  the  cost  of  obtaining  a 
channel  depth  of  twenty-five  feet  at  low  water  from  Port- 
land to  the  month  of  the  Columbia  Biver. 

The  canal  and  locks  situated  on  the  west  side  of  the 
Willamette  Biver,  at  Willamette  Falls,  in  Clackamas 
County:  With  a  view  to  ascertaining  the  desirability  of 
their  condemnation  and  purchase  by  the  United  States. 

Mouth  of  Columbia  Biver,  Oregon  and  Washington: 
Survey  and  estimate  with  a  view  to  obtaining  a  channel  of 
forty  feet  depth  at  lowest  low  water,  and  a  report  as  to  the 
desirability  of  such  improvement. 

PENNSYLVANIA.  PeniwylTMiiiL 

Youghiogheny  Biver:  With  a  view  to  the  improvement 
of  said  river  by  locks  and  dams  from  West  Newton  to  the 
mouth  of  said  river  at  McKeesport,  Pennsylvania. 

RHODE  ISLAND.  Bhode  Island. 

Pawtucket  Biver. 

Providence  harbor  and  river:  As  to  the  advisability  of 
dredging  that  portion  of  the  flats  therein  between  Wilkes- 
barre  Pier,  Kettle  Point,  and  the  present  ship-channel,  to 
a  depth  of  twenty-five  feet  at  mean  low  water,  to  provide 
increased  anchorage  grounds,  and  a  project  for  such  im- 
provement, with  the  probable  cost  thereof. 

SOUTH  0 ABOLIN A.  Sonth  Carolina. 

Sampit  Biver:  From  its  mouth  at  the  twenty-foot  depth 
at  low  water  in  Winyah  Bay  to  its  head  of  navigation, 
with  the  view  of  dredging  shoals  and  removing  other 
obstructions. 

Wee  Tee  Lake,  Williamsburg  County :  From  its  junction 
with  the  Santee  Biver  to  a  point  called  the  Bluflf*,  with  a 
view  to  make  it  navigable  for  steamboats. 

Lynch's  Biver:  From  the  railroad  bridge  at  EflRngham 
to  its  mouth  at  junction  of  Great  Pee  Dee  liiver,  with  a 
view  to  procuring  a  depth  of  three  feet  at  mean  low  water. 

The  waterways  and  low-lying  marsh  lands  or  rice  lands 
between  the  North  and  South  Santee  rivers,  with  a  view 
to  extending  the  Estlierville  Minim  Creek  Canal  in  a 
southerly  direction  to  Alligator  Biver. 

The  waterways  between  Charleston  Harbor  and  Alli- 
gator Creek,  with  a  view  to  ascertaining  the  present  cost 
of  the  improvement  thereof. 
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Little  Tennessee  River:  For  its  survey  from  its  month 
to  the  slate  qnarries  on  Abram's  Greek. 

Holston  Eiver:  For  its  survey  from  its  mouth  to  Kings- 
port. 

Bichland  Eiver:  From  its  mouth  to  Dayton. 

Powell's  Eiver:  For  its  survey  from  its  month  to  Kyle's 
Ford. 

Hiawassee  Eiver:  For  its  survey  from  its  mouth  to  the 
mouth  of  the  Ocoee  Eiver. 

X6ZM.  TEXAS. 

Harbor  at  Alligator  Head,  in  Matagorda  Bay,  and  the 
harbor  at  Brazos  ^i^antiago,  off  Point  Isabel,  Texas,  with 
plans  and  estimates  for  the  removal  of  the  bars  at  said 
harbors  to  furnish  an  inlet  to  each  of  said  harbors  to  per- 
mit ocean-going  vessels  to  enter  said  harbors  with  neces- 
sary depths  of  channeL 

Clear  Creek. 

Dickinson  Bayou. 

Highland  Bayou. 

Turtle  Bayou. 

Oyster  Creek. 

Chocolate  Bayou. 

Bostrop  Bayou. 

East  Bay  Bayou. 

Colorado  Eiver. 

San  Bernard  Eiver. 

Caney  Creek. 

For  a  canal  ten  feet  deep  and  one  hundred  feet  wide 
around  the  raft  in  the  Colorado  Eiver,  in  Matagorda 
County. 

Eed  Eiver,  from  the  mouth  of  the  Kiamitia  Eiver  to  the 
mouth  of  Blue  Eiver. 

Virginia.  VIBOINIA. 

Channel  at  Middle  Ground  Bar,  in  the  harbor  of  Hamp- 
ton Eoads,  with  a  view  to  determining  what  amount  of 
dredging  is  necessary  over  said  bar  to  secure  a  channel 
five  hundred  feet  wide  and  thirty  feet  deep  at  mean  low 
tide. 

To  dredge  channel  leading  to  Tangier  Island,  in  Tangier 
Sound,  and  ascertain  most  feasible  channel  for  improve- 
ment. 

To  remove  bar  at  the  mouth  of  Jackson's  Creek,  in 
Middlesex  County. 

James  Eiver :  With  a  view  of  ascertaining  what  expendi- 
ture will  be  necessary  to  continue  improvement  to  the  head 
of  navigation  at  the  Docks. 

To  improve  mouth  or  entrance  to  Carters  Creek,  Lan- 
caster County. 

WMllin^ton.  WASHINGTON. 

Neah  Bay:  With  a  view  to  its  improvement  as  a  harbor 
of  refuge. 
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WEST  YTRGnnA. 

Elk  Biver  from  its  moath  to  Sutton. 
Onyandotte  Biver  from  its  montli  to  a  point  fifty  miles 
above. 

WISCONSIN. 

East  shore  of  Lake  Pepin,  in  the  Mississippi  Biver,  near 
the  village  of  Pepin,  with  a  view  to  the  cons  traction  of  a 
pier,  or  a  harbor  of  refnge. 

Harbor  at  Port  Washington:  With  a  view  of  obtaining 
a  channel  fifteen  feet  in  depth,  and  of  extending  piers 
three  hundred  feet  and  of  protecting  the  same  by  break- 
water, or  otherwise. 

Harbor  at  Kewaunee:  With  a  view  of  making  a  harbor 
of  refuge  with  a  depth  of  not  less  than  twenty  feet. 

Menominee  Biver,  Michigan  and  Wisconsin :  From  the 
line  of  the  second,  or  dredging,  project,  reported  under 
date  of  November  thirtieth,  eighteen  hundred  and  ninety- 
six,  by  Captain  George  A.  Zinn,  up  the  river  to  the  west 
line  of  Wells  street,  with  a  view  to  obtain  a  channel  eighteen 
feet  in  depth. 

Harbor  at  Green  Bay:  With  a  view  to  obtain  a  channel 
twenty  feet  in  depth  from  the  mouth  of  Fox  Biver  up  to 
the  city  of  Green  Bay. 

Harbor  at  Manitowoc:  With  a  view  to  protecting  the 
harbor  from  the  injurious  effect  of  northeast  seas,  by  extend- 
ing the  breakwater  in  said  harbor  in  an  easterly  direction 
and  on  a  line  with  the  north  pier,  four  hundred  feet,  or 
otherwise. 

Harbor  at  Two  Bivers:  With  a  view  to  secure  better 
means  of  access  to  said  harbor,  and  to  secure  a  sufficient 
depth  of  water  therein,  by  extending  the  piers  four  hun- 
dred feet,  or  otherwise. 

Harbor  at  Port  Wing. 

Harbor  at  Kenosha :  With  a  view  of  enlarging  the  basin. 

Harbor  at  Oconto :  With  a  view  of  securing  better  access 
thereto  and  a  sufficient  depth  of  water  therein,  by  extend- 
ing the  piers  three  hundred  feet,  or  otherwise. 

Approved,  March  3, 1899. 


West  Virginia. 


Wifloonsiii. 


CHAP.  427.— An  Act  Making  appropriations  to  supply  defioienoies    MMoh  »,18W. 

in  the  appropriations  for  the  fiscal  year  ending  Jane  thirtieth^  eighteen 

handred  ana  ninety-nine,  and  for  prior  years,  and  for  other  purposes. 

Be  it  enacted  by  the  Senate  and  Houee  of  Representatives 
of  the  United  States  of  America  in  Congress  assemhledj  That  DeflciendMap. 
the  following  sums  be,  and  the  same  are  hereby,  appro-  p'^p"*'**'^ 
priated,  out  of  any  money  in  the  Treasury  not  otherwise 
appropriated,  to  supply  deficiencies  in  the  appropriations 
for  the  fiscal  year  eighteen  hundred  and  ninety-nine,  and 
for  prior  years,  and  for  other  objects  hereinafter  stated^ 
namely: 

•  •  •  •  • 

Obedit  in  accounts  op  certain  officbbs.  Corps  M4.chiriMP. 
OP  Enginbebs:  Authority  is  heieby  granted  to  the  proper  s?h&^^^  ^* 
accounting  oflBcers  of  the  Treasnry  to  allow  and  credit  in  Credit  in  ao- 
the  accounts  of  certain  officers  of  the  Corps  of  Engineers  ^°°^  ^ ' 
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of  the  United  States  Army  amonnts  standing  against  them 
on  the  books  of  the  Treasury,  as  follows:  M^^or  Charles  F. 
Powell,  ninety-seven  dollars  and  eighty-seven  cents;  Cap- 
tain C.  8.  Kiche,  twelve  dollars  and  eighty-one  cents;  in 
all,  one  hundred  and  ten  dollars  and  sixty  eight  cents. 


En^^^uSl  MISCELLANEOUS,  WAR  DEPARTMENT. 

partiuent,  Army. 

i^fhiHon^  f?r  ^^®  appropriation  made  in  the  deficiency  appropriation 
lm^\oy!^'lZfHt^iActy  approved  January  fifth,  eighteen  hundred  and  ninety- 
•ioS*"^eto^  comi  ^^^j  f<>r  scrviccs  of  survcyors,  draftsmen,  photographers, 
mADders  *  avail'  and  clcrks  to  engineer  ofhcers  on  the  statf  of  division  and 
d^{Sirt'meS°  cim^ corps  commanders  is  hereby  made  available  also  for  civilian 
mandeni.  ^^^^  employccs  to  engineer  officers  on  the  staff  of  department 
65th  coDg.,  p.TOi!  commanders. 

•  •  •  •  • 

SerKt.  Charlee       MONUMENT  TO  SERGEANT  OHARLES  FLOYD  :  To  enable 

jiu>nameiitto.  the  Secretary  of  War,  in  cooperation  with  the  Floyd  Memo- 
rial Association,  to  cause  to  be  erected  over  the  remains  of 
Sergeant  Charles  Floyd,  a  member  of  the  Lewis  and  Clark 
expedition,  who  died  and  was  buried  August  twentieth, 
eighteen  hundred  and  four,  near  the  present  site  of  Sioai 
City,  Iowa,  a  fitting  monument  commemorative  of  that 
expedition  and  of  the  first  soldier  to  lay  down  his  life 
within  the  Louisiana  purchase,  five  thousand  dollars:  Pro- 
videdy  That  the  total  cost  and  expense  to  the  CTnited  States 
of  erecting  said  monument  shall  not  exceed  five  thousand 
dollars. 


PtWfito. 
Limit  of  cost. 


RlTerMont**"*      YELLOWSTONE     lllVER,    MONTANA:     To     pay    amOUntS 

ver,  on  found  due  by  the  accounting  officers  of  the  Treasury  on 
account  of  the  appropriation  **  Improving  Yellowstone 
Biver,  Montana,''  fifteen  dollars  and  seventy-nine  cents. 


Claima  aUowed 
)y  tlie  Auditor 
_br  the  War  De- 
partment. DEPARTMENT. 


fo^r  the  Wm  Ite^      CLAIMS  ALLOWED    BY  THE  AUDITOR   FOB  THE  WAR 


etJ.N.Y?*^*'      For  removing  obstructions  from  East  River  and  Hell 
Gate,  New  York,  sixteen  dollars. 

•  •  •  •  • 

Approved,  March  3, 1899. 


Maroh  8, 18W.       CHAP.  428.— An  Act  Making  appropriations  for  fortifioationB  and 

other  works  of  defense,  for  the  arinament  thereof,  for  the  procnro- 

ment  of  heavy  ordnance  for  trial  and  service,  and  for  other  purposes. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of 

Fortificfltiousf/ie  United  States  of  America  in  Congress  assemhledj  Th^^t 

•pproprutiona.    ^^^^  suHis  of  moHcy  herein  provided  for  be,  and  the  same 

are  hereby,  appropriated,  out  of  any  moneys  in  the  Treasury 
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not  otherwise  appropriated,  to  be  available  until  expended, 
namely: 

FORTIFIOATIONS  AND  OTHER  WORKS  OF  DEFENSE.  Fortliloatloiw. 

For  construction  of  gun  and  mortar  batteries,  one  million  Gun  andmortar 
dollars.  ^^~- 

That  the  Secretary  of  the  Treasury  is  hereby  authorized  jy^^^^^^^^\ 
and  directed  to  transfer  to  the  War  Department,  for  pur-  AdminSty*  HeSd 
poses  of  the  public  defense,  the  present  light-house  ^^^^-^^^t^^^^fl^^g. 
vation  at  Admiralty  Head,  on  Admiralty  Inlet,  in  the  State  ton.   * 
of  Washington,  in  exchange  for  a  suitable  and  sufficient ^JJ'^^^^onx 
portion  of  the  military  reservation  at  that  point,  to  be  to  be  exchanged. 
mutually  agreed  upon  between  the  said  Secretary  of  the 
Treasury  and  the  Secretary  of  War,  which  said  portion  of 
the  military  reservation,  together  with  the  necessary  right 
of  way  to  permit  of  access  to  the  same,  the  Secretary  of 
War  is  hereby  authorized  and  directed  to  transfer  to  the 
Treasury  Department  for  lighthouse  purposes;  and  tb®u^?u®^*^   ®' 
Secretary  of  War  is  further  authorized  and  directed  to  *     **"^ 
remove  the  light-house  and  other  buildings  and  structures 
pertaining  to  the  light-house  station  from  their  present  loca- 
tion and  to  reerect  and  establish  them  complete  and  ready -reest»bii8h- 
for  service  on  the  new  site  to  be  selected  therefor  as  herein  "***'***»'*  "*''■***• 
provided,  or  to  erect  new  buildings  and  structures  in  lieu 
of  those  which  can  not  be  so  moved,  as  may  be  found  neces- 
sary in  accordance  with  plans  and  details  to  be  mutually 
agreed  upon  by  the  Secretary  of  the  Treasury  and  the  Sec- 
retary of  War,  the  cost  thereof,  not  exceeding  eight  thou- 
sand dollars,  to  be  defrayed  fix)m  funds  appropriated  for 
gun  and  mortar  batteries. 

For  the  procurement  of  land,  or  right  pertaining  thereto,    sites. 
needed  for  the  site,  location,  construction,  or  prosecution 
of  works,  for  fortifications  and  coast  defenses,  three  hun- 
'  dred  thousand  dollars. 

For  the  protection,  preservation,  and  repair  of  fortifica-    Repair*, 
tions  for  which  there  may  be  no  special  appropriation  avail- 
able, one  hundred  thousand  dollars. 

For  preparation  of  plans  for  fortifications,  five  thousand   Plant. 
dollars. 

For  construction  of  sea  walls  and  embankments,  two   seawaiu,ete. 
thousand  five  hundred  dollars. 

For  the  purchase  of  submarine  mines  and  necessary  Mines, ete. 
appliances  to  operate  them  for  closing  the  channels  leading 
to  our  principal  seaports,  needful  casemates,  cable  galleries, 
and  so  forth,  to  render  it  possible  to  operate  submarine 
mines,  and  continuing  torpedo  experiments,  fifty  thousand 
dollars. 

•  •  •  •  • 

That  all  material  purchased  under  the  foregoing  pro-  ParohaMetobe 
visions  of  this  Act  shall  be  of  American  manufacture,  jf^Ji^^.^"^ 
except  in  cases  when,  in  the  judgment  of  the  Secretary  of -exception. 
War,  it  is  to  the  manifest  interest  of  the  United  States  to 
make  purchases  in  limited  quantities  abroad,  which  mate- 
rial shall  be  admitted  free  of  duty. 

Approved,  March  3, 1899. 
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Mftroh  8, 1800.  CHAP.  433.— An  Act  To  confirm  title  to  lots  thirteen  and  fonrteen, 
in  square  nine  hundred  and  fifty-nine,  in  Washington,  District  of 
Columbia. 

Be  it  enacted  by  the  Senate  and  House  of  Representativet 
viBtrieiotOhofthe  United  States  of  America  in  Congress  assembled,  That 
'"Saitiuim  to  the  Secretary  of  the  Interior  be,  and  be  i8  hereby,  aathor- 
SSntotof****'^^^  and  directed  to  release  and  quitclaim  to  Thomas  Yates, 
his  heirs  and  assigns  forever,  all  the  right,  title,  and  inter- 
est, whether  legal  or  equitable,  of  the  United  States  of 
America  in  and  to  all  those  lots  or  parcels  of  ground  sit- 
uated in  the  city  of  Washington,  District  of  Columbia,  and 
'^  known  on  the  ground  plan  of  said  city  as  lots  numbered 

thirteen  and  fourteen,  in  square  nine  hundred  and  fifty -nine, 
upon  the  payment  by  the  said  Thomas  Yates  of  such  a  sum 
as  the  said  Secretary  of  the  Interior  shall  deem  just  and 
Pnf9i$9.  equitable:  Provided^  That  the  said  Thomas  Yates  pay  to 
tMi.^"*"*  ®^the  proper  officer  of  the  District  of  Columbia  all  taxes  here- 
tofore assessed  against  said  property,  both  general  and 
special  now  unpaid  and  standing  against  said  property, 
—correction  of  Seo.  2.  That  the  Secretary  of  War  be,  and  he  is  hereby, 
SSpartmSot,^  authorized  and  directed  to  correct  the  records  of  the  War 
Department  in  respect  of  any  of  the  lots  mentioned  in  Sen- 
ate Document  Numbered  Two  hundred  and  seventy-seven, 
Fitty-fifth  Congress,  second  session  (being  a  letter  from  the 
Secretary  of  War  transmitting,  in  compliance  with  the  res- 
olution of  the  Senate  of  January  twenty- seventh,  eighteen 
hundred  and  ninety-eight,  a  letter  from  the  Chief  of  Engi- 
neers, together  with  list  of  lots  in  the  city  of  Washington, 
District  of  Columbia,  the  title  to  which  the  records  of  his 
office  show  to  be  in  the  United  States,  and  list  of  lots  in  the 
city  of  Washington,  District  of  Columbia,  which  are  shown 
by  the  records  of  his  office  to  have  been  donated  by  the 
United  States),  upon  the  filing  by  an  actual  occupant  of 
any  of  the  lot^  mentioned  in  said  document  sufficient  proof 
that  the  said  occupant  or  the  party  under  whom  he  claims 
has  been  in  actual  possession  of  the  said  lot  or  lots  for  an 
uninterrupted  period  of  twenty  years,  so  that  said  records 
shall  show  the  title  to  said  lots  to  be  in  the  said  occupant 
Approved,  March  3, 1899. 


Mwcb  S,  18W.  CfHAP.  436.— An  Act  To  amend  an  Act  entitled  "An  Act  to  snspend 
the  operation  of  certain  provisions  of  law  relating  to  the  War  Depart- 
ment, and  for  other  purposes." 


Be  it  enacted  by  the  Senate  and  House  of  B^resentaUtes 
Army.  of  the  United  States  of  America  in  Congress  asse^nbled.  That 

Sonpension  of^'^^    ^^  ^4, ^^4, 3    ^/  a  ^    a  ^i.  i.^  - j  ^i.-. ^ j.: Jr  «/»». 

kinpr  "^  "  "^  -^-.--^ 

t  of  lav 


c6rSSn^°provVan  Act  entitled  "An" Act  to  suspend  the  operation  of  cer- 


**Law8^  M  iew  ^*^^  provisious  of  law  relating  to  the  War  Department, 
§6th  doDg.,  p.  and  for  other  purposes,"  approved  June  seventh,  eighteen 
*•*•  hundred  and  ninety-eight,  is  hereby  amended  so  as  to  read 

as  follows: 

"That  the  operation  of  the  following  provisions  of  law 
be,  and  is  hereby,  continued  suspended  for  such  farther 
time  as,  in  the  discretion  of  the  Secretary  of  War,  may  be 
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Ibimd  necessary,  or  until  otherwise  provided  by  OongresS| 
not  longer^  however,  than  March  first,  nineteen  hundred, 
namely: 

•  •  •  •  • 

Sbo.  2.  That  during  the  time  the  operation  of  the  fore-   AdmiMionfrM 
going  provisions  of  law  shall  remain  so  suspended  pursu-^^"^'^ 
ant  to  this  Act  materials  required  by  the  War  Department 
may,  in  the  discretion  of  the  Secretary  of  War,  be  pur- 
chased abroad,  and  shall  be  admitted  free  of  duty. 

•  •  •  •  • 

Approved,  March  3, 1899. 


CHAP.  437.— An  Act  Gnmtinff  to  the  Masde  Shoals  Power  Com-  MMoh  t,  18«. 

Mny  right  to  ereot  and  eonstraot  oanal  and  power  stations  at  Mosole 

Shoals,  Alabama. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 
of  the  United  States  of  America  in  Congress  assembled^  That   icasoie  shMOs 
tiie  consent  of  Congress  is  hereby  given  to  the  Muscle  ^J^^^pjjy 
Shoals  Power  Company,  a  corporation  created  and  organized  oMaiT^eto!,"  at 
under  a  charter  granted  by  the  legislature  of  the  State  of  JJg;*^*   ^***^»' 
Alabama,  its  successors  or  assigns,  to  erect,  construct, 
oi>erate,  and  maintain  inlet  and  outlet  races  or  canals  and 
a  power  station  or  stations  at  a  point  or  points  at  or  near 
the  Muscle  Shoals  in  Tennessee  Biver,  and  to  make  such 
other  improvements  as  may  be  necessary  within  said  limits 
for  the  development  of  water  power  and  transmission  of 
the  same:  Provided^  That  the  constructions  hereby  author-   ^fj^*^*  -^ 
ized  do  not  in  any  way  interfere  with  the  Muscle  ShoalSwith'iia^oT! 
Canal,  or  with  navigation  of  said  river:  Provided  /ttrtt^r,^'*****^^^"****^ 
That  until  the  plans  and  location  of  the  works  Ji^ci°o3S!S!JVw**' 
authorized,  so  far  as  they  affect  the  iuterests  of  navigation,  ***^"***^*'^   ''• 
have  been  approved  by  the  Secretary  of  War,  the  improve- 
ments shall  not  be  commenced  or  built,  and  the  Secretary 
of  War  is  authorized  and  directed  to  fix  reasonable  charges 
for  use  of  said  power. 

Sbc.  2.  That  unless  the  work  herein  authorized  be  cQm-^ommenee- 
menced  within  one  year  and  completed  within  three  years  ^«ion^    **^' 
from  the  date  hereof^  the  privileges  hereby  granted  shall 
cease  and  be  determined. 

Sbc.  3.  That  the  right  to  alter,  amend,  or  repeal  this  Act 
is  hereby  expressly  reserved. 

Approved,  March  3, 1899. 


CHAP.  448.— An  Act  To  anthorize  the  oonstraotion  of  a  bridge   MraUkZ^imi. 
across  the  Missoari  Biver  at  the  city  of  Yankton,  Sonth  Dakota. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 
of  the  United  States  of  America  in  Congress  assembled^  '^^^^  ^^Si^Sh^^y 
it  shall  be  lawful  for  the  Dakota  Southern  Railroad  Com-  bridge  nisMari 
pany,  a  corporation  organized  for  that  purpose  under  the^jT*  **  ^*^' 
p^neral  corporation  laws  of  the  State  of  South  Dakota,  or 
its  assigns,  to  construct,  under  and  subject  to  the  condi- 
tions and  limitations  hereafter  provided,  a  combined  rail- 
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road,  wagon,  and  foot-passenger  bridge  across  the  Missouri 
Kiver,  at  the  city  of  Yankton,  South  Dakota,  and  to  lay  on 
and  over  said  bridge  railway  tracks  for  the  more  perfect 
connection  of  any  and  all  railways  that  now  are,  or  whidi 
may  hereafter  be,  constructed  to  the  Missouri  Biver  at  the 
city  of  Yankton,  or  to  the  rivcT  on  the  opposite  side  of  the 
Tr«Mit,etc  same,  near  the  city  of  Yankton,  and  to  build,  erect,  and 
lay  on  and  over  said  bridge  ways  for  wagon,  vehicles  of 
all  kinds,  and  for  the  transit  of  animals,  and  to  provide 
wavs  for  foot  passengers,  and  to  maintain  and  operate  said 
bridge  for  the  purposes  aforesaid;  and  that  when  said 
bridge  is  constructed  all  trains  of  railroads  terminating  at 
said  river,  and  on  the  opposite  side  thereof,  at  the  city  of 
Yankton,  South  Dakota,  shall  be  allowed  to  cross  said 
bridge  for  reasonable  compensation  to  be  made  to  the  own- 
ers of  the  same;  and  if  the  amount  of  said  compensation 
can  not  be  agreed  upon  by  the  parties  the  same  shall  be 
Ton*.  fixed  by  the  Secretary  of  War.    The  owners  of  said  bridge 

may  also  charge  and  receive  reasonable  compensation  or 
tolls  for  the  transit  over  said  bridge  of  all  wagons,  car- 
Pr<f9i90.         riages,  vehicles,  animals,  and  foot  passengers:  Provided, 

— r»t«e.  fj,jj.^|.  ^1^^  Secretary  of  War  may  at  any  time  prescribe  such 

rates  of  toll  for  such  transit  over  said  bridge  as  may  be 
deemed  proper  and  reasonable. 
May  be  draw     Seo.  2.  That  any  bridge  built  under  the  provisions  of 

bridge,  etc.        ijjj.g  ^^^  jj^^y^  ^^  ^YiQ  option  of  the  corporation  building  the 

same,  be  built  as  a  drawbridge,  or  with  unbroken  or  con- 

^^Jjjjj'^^.^^j^tinuous  spans:  Provided,  That  if  the  same  shall  be  madeof 

bniitofunbrukeD  unbroken  contiuuous  spans,  it  shall  not  be  in  any  case  of 
less  elevation  than  fifty  feet  above  extreme  high-water 
mark,  as  understood  at  the  point  of  location,  to  the  lowest 
part  of  the  superstructure;  nor  shall  the  spans  of  said 
bridge  be  less  than  three  hundred  feet  in  the  clear  at  low- 
water  mark;  and  the  piers  of  said  bridge  shall  be  parallel 
with  the  current  of  the  river  at  high  water,  and  the  main 
spans  shall  be  over  the  main  channels  of  the  river:  And 

brid  e"  ^^^^'V'^^^^^^  ^^Of  That  if  abridge  shall  be  built  under  this  Act 
^®'  as  a  drawbridge  the  same  shall  be  constructed  as  a  pivot 

drawbridge,  with  one  or  more  draws,  as  the  Secretary  of 
War  may  prescribe,  and  with  spans  of  not  less  than  two 
hundred  feet  in  length  in  the  clear  on  each  side  of  the  cen- 
tral or  pivot  piers  of  the  draws,  and  the  next  adjoining 
spans  over  the  river  to  the  draws  shall  not  be  less  than  two 
hundred  and  fifty  feet  in  the  clear,  measured  at  low  water; 
and  said  spans  shall  not  be  less  than  ten  feet  above  ex- 
treme high- water  niark,  measuring  to  the  lowest  part  of  the 
superstructure  of  the  bridge;  and  the  piers  of  said  bridge 
shall  be  parallel  with  the  current  of  the  river  at  high  water: 
Draw.  And  provided  also,  That  said  draw  shall  be  open  ed  promptly, 

upon  reasonable  signal,  without  unnecessary  delay;  and 
Lighu.  said  company  or  corporation  shall  maintain,  at  its  own  ex- 

pense, from  sunset  till  sunrise,  such  lights  or  other  signals 
on  said  bridge  as  the  Light-House  Board  shall  prescribe, 
and  such  sheer  booms  or  other  structures  as  may  be  neces- 
sary to  safely  guide  vessels,  rafts,  or  -other  water  craft 
safely  through  said  channel  span,  or  draw  openings,  and 
as  shall  be  designated  and  required  by  the  Secretary  of 
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War:  And  provided  further^  That  tbe  corporation  boading^j^^^jn*^*"* 
said  bridge  may,  subject  to  the  approval  of  tbe  Secretary*^  annei^e 
of  War,  enter  npon  the  banks  of  said  river,  either  above  or 
below  the  point  of  location  of  said  bridge,  and  confine  tbe 
flow  of  the  water  to  a  permanent  channel,  and  to  do  what- 
ever may  be  necessary  to  accomplish  said  object,  but  shall 
not  impede  or  obstruct  the  navigation  of  said  river,  and 
shall  be  liable  in  damages  for  all  injuries  to  private  prop- 
erty; and  all  plans  for  such  works  or  erections  upon  the 
banks  of  the  river  shall  first  be  submitted  to  the  Secretary 
of  War  for  his  approval:  And  provided  further^  That  any   Position  of 
bridge  built  under  the  provisions  of  this  Act  shall  be  at  **"^«*- 
right  angles  to  the  current  of  tlie  river  at  high  water:  -^^<*othw*brid**^  *** 
provided  further^  That  the  bridge  herein  authorized  to  be  **  ^^  "^  **"' 
constructed  shall  not  be  built  within  less  than  one  mile  of 
any  other  bridge  across  said  Missouri  Kiver. 

Sbc.  3.  That  no  bridge  shall  be  erected  or  maintained  w»rtS*i[*^rovI 
under  the  authority  of  this  Act  which  shall  at  any  time  pUn».«to?*^"*^* 
substantially  or  materially  obstruct  the  free  navigation  of 
said  river;  and  no  bridge  shall  be  commenced  or  built 
under  this  Act  until  the  location  thereof  and  the  plans  and 
specifications  for  its  construction  shall  have  been  submit- 
ted to  and  approved  by  the  Secretary  of  War;  and  any    ChanfEM. 
change  in  the  plan  of  its  construction  or  any  alteration  in 
the  bridge  after  its  construction  shall  be  subject  to  the  like 
approval;  and  whenever  said  bridge  or  its  accessory  works 
shall,  in  the  opinion  of  the  Secretary  of  War,  unreasonably 
obstruct  the  free  navigation  of  said  river,  he  is  hereby  au- 
thorized to  cause  such  change  or  alteration  of  said  bridge 
or  its  accessory  works  to  be  made  as  will  effectually  obvi- 
ate such  obstruction ;  and  all  such  alterations  shall  be  made 
and  all  such  obstructions  be  removed  at  the  expense  of 
the  owner  or  owners  of  said  bridge,  or  the  persons  operat- 
ing or  controlling  the  same;  and  in  case  of  any  litigation   utigstiQa. 
arising  from  any  obstruction  or  alleged  obstruction  to  the 
free  navigation  of  the  Missouri  Eiver,  at  or  near  the  cross- 
ing of  said  bridge,  caused  or  alleged  to  be  caused  thereby, 
the  cause  shall  be  commenced  and  tried  in  the  circuit  courts 
of  the  United  States  of  either  judicial  district  of  South 
Dakota  or  Nebraska  in  which  the  said  bridge  or  any  x>or- 
tion  of  such  obstruction  touches.    And  the  bridge  shall  j^Kemovai of pfl. 
not  be  open  to  traffic  until  all  piling  and  other  false  work  "^*  ^ 
used  in  constructing  the  bridge  shall  have  been  wholly 
removed  to  the  satisfaction  of  the  Secretary  of  War. 

Sec.  4.  That  any  bridge  built  under  this  Act  and  accord-    To  bo  uwfai 
ing  to  its  limitations  shall  be  a  lawful  structure,  and  ghaii  ■*"'<'*™»  **«• 
be  recognized  and  known  as  a  post  route,  upon  which  also 
no  higher  charge  shall  be  made  for  the  transportation  over 
the  same  of  the  mails,  the  troops,  and  munitions  of  war  of 
the  United  States  than  the  rate  per  mile  paid  for  their 
transportation  over  the  railroad  or  public  highways  lead- 
ing to  such  bridge.    The  United  States  shall  also  have  the   t olograph 
right  to  construct,  without  charge  therefor,  telegraph  or**^-""*** 
telephone  lines  across  said  bridge. 

Sec.  5.  That  Congress  may  at  any  time  alter^  amend,  or 
repeal  this  Act. 
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»S^*T2S!?**     ^^^'  ^*  ^**'  *^*  ^^^  ®^*^^  '^  ^'^^^  *^^  ^^^^  *^  actual 
^'^^  *     '  coDstraction  of  the  bridge  herein  authorized  be  not  com- 
menced within  one  year,  and  completed  within  three  years 
from  the  date  hereof. 
Approyed,  March  3, 1899. 


lUrah  8, 18M.       CELAJP.  451.^An  Aet  To  aathorize  the  oonstnictioii  of  a  bridge  OT«r 
the  Tennessee  River  at  or  near  Sheffield. 


Be  it  enacted  by  the  Senate  and  House  of  Bepresentatives 
^T«aa^ •^•••o/  the  United  States  of  America  in  Congress  assembledj  That 
comfmnj   i^  it  shall  bc  lawfuI  for  the  Tennessee  Bridge  and  Ferry  Com- 
5?^«?'^^"3JJJpany,  of  Alabama,  a  corporation  duly  and  legidly  incor- 
fleid,  AiA.         porated  under  the  laws  of  the  State  of  Alabama,  its  suc- 
cessors or  sissigns,  to  construct  aud  maiutain  a  bridge  over 
the  Tennessee  Biver  at  or  near  Sheffield,  in  Colbert  County, 
Tou.  Alabama.    Said  bridge  shall  be  constructed  to  provide  for 

the  passage  of  railway  trains,  and,  at  the  option  of  the 
persons  by  whom  it  may  be  built,  may  be  used  for  the  pas- 
sage of  wagons  and  vehicles  of  all  kinds,  for  the  transit  of 
animals,  and  for  foot  passengers,  for  such  reasonable  rates 
of  toll  as  may  be  approved  from  time  to  time  by  the  Secre- 
tary  of  War. 
To  bo  UwAii  Sbo.  2.  That  any  bridge  built  under  the  provisions  of 
**KiVroito.  ^^^  ^^*  ^^^  subject  to  its  limitations  shall  be  a  lawful 
structure,  and  shall  be  recognized  and  known  as  a  post 
route,  upon  which  also  no  higher  charge  shall  be  made 
for  the  transmission  over  the  same  of  the  mails  and  troops 
and  the  munitions  of  war  of  the  United  States,  or  passen- 
gers or  freight  passing  over  the  said  bridge,  than  the 
rate  per  mile  paid  for  the  transportation  over  the  rail- 
road or  public  highways  leading  to  the  said  bridge:  and 
it  shall  enjoy  the  rights  and  privileges  of  other  post  roads 
in  the  United  States;  and  the  United  States  shall  have  the 
right  of  way  across  said  bridge  and  its  approaches  for 
X>ostal-te1egraph  purposes,  and  all  telegraph  and  telephone 
companies  shall  have  equal  rights  and  privileges  in  con- 
structing and  maintaining  their  lines  across  said  bridge. 
Drmw.ote.  Seo.  3.  That  Said  bridge  shall  be  constructed  as  a  draw- 

bridge of  such  character  of  construction,  and  having  such 
width  of  draw  openings  and  such  elevation  above  high  water, 
as  the  Secretary  of  War  may  prescribe;  and  the  draw  open- 
ings of  said  bridge  shall  be  so  protected  and  arranged  that 
water  crafts  can  be  worked  through  them  at  any  and  all 
times;  and  the  piers  of  said  bridge  shall  be  parallel  with 
and  the  bridge  itself  at  right  angles  to  the  current  of  the 
Prowimn.        river:  Provided,  That  said  draw  shall  be  opened  promptly 
i«ighto,oto.     upon  reasonable  signals  for  the  passage  of  boats;  and  said 
company  or  corporation  shall  maintain  at  its  own  expense, 
from  sunset  until  sunrise,  such  lights  or  other  signals  on  said 
obotroction  to  bridge  as  the  Light- House  Board  shall  prescribe.    No  bridge 
"•  *•  ®°-        shall  be  erected  or  maintained  under  authority  of  this  Act 
which  at  any  time  substantially  or  materially  obstructs  the 
changoo,  oto.   free  navigation  of  said  river ;  and  if  any  bridge  erected  under 
such  authority  shall,  in  the  opinion  of  the  Secretary  of  War, 
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obstruct  sach  navigatioD,  he  is  hereby  authorized  to  cause 
sach  change  or  alteration  of  said  bridge  to  be  made  as  will 
efifectually  obviate  such  obstruction ;  and  M  such  alterations 
shall  be  made  and  all  snch  obstructions  be  removed  at  the 
exi>en8e  of  the  owner  or  owners  of  said  bridge,  and  in  case  nticttiw 
of  any  litigation  arising  firom  any  obstruction  or  alleged 
obstruction  to  the  iree  navigation  of  said  river,  caused  or 
alleged  to  be  caused  by  said  bridge,  the  cause  may  be 
brought  in  the  circuit  court  of  the  United  States  or  the 
State  of  Alabama  in  whose  jurisdiction  any  portion  of  said 
obstruction  or  bridge  may  be  located:  Provided  further ^ 
That  nothing  in  this  Act  shall  be  so  construed  as  to  repeal 
or  modify  any  of  the'  provisions  of  law  now  existing  in 
reference  to  the  protection  of  the  navigation  of  rivers  or 
exempt  this  bridge  from  the  operation  of  the  same. 

Sec.  4,  That  all  railroad  companies  desiring  the  use  of  Bigiitt  of  ndi. 
said  bridge  shall  have  and  be  entitled  to  equal  rights  and"**^**'"^ 
privileges  relative  to  the  passage  of  railway  trains  over  the 
same,  and  over  approaches  thereto,  upon  payment  of  a  rea- 
sonable compensation  for  such  use;  and  in  case  the  owner -diMciMment 
or  owners  of  said  bridge  and  the  several  railroad  compa-  SSu^*^^""  ^ 
Dies,  or  any  of  them,  desiring  such  use  shidl  fail  to  agree 
upon  the  sum  or  sums  to  be  paid  and  upon  rules  and  con- 
ditions  to  which  each  shall  conform  in  using  said  bridge, 
all  matters  at  issue  between  them  shall  be  decided  by  the 
Secretary  of  War,  upon  a  hearing  of  the  allegations  and 
proofs  of  the  parties. 

Sbo.  5.  That  any  bridge  authorized  to  be  constructed  ^^J^*2IL^J 
under  this  Act  shall  be  built  and  located  under  and  subject  piuia,«to.^^ 
to  such  regulations  for  the  security  of  navigation  of  said 
river  as  the  Secretary  of  War  shall  prescribe ;  and  to  secure 
that  object  the  said  company  shall  submit  to  the  Secretary  of 
War  for  his  examination  and  approval  a  design  and  draw- 
ing of  the  bridge  and  a  map  of  location,  giving,  for  the  space 
of  one  mile  above  and  one  mile  below  the  proposed  location, 
the  topography  of  the  banks  of  the  river,  the  shore  lines  at 
high  and  low  water,  the  directions  and  strength  of  currents 
at  all  stages,  and  soundings  accurately  showinff  the  bed 
of  the  stream,  and  the  location  of  any  other  bridge  or 
bridges,  and  shall  furnish  such  other  information  as  may  be 
required  for  a  full  and  satisfactory  understanding  of  the 
subject;  and  until  the  said  plan  and  location  of  the  bridge 
are  approved  by  the  Secretary  of  War  the  bridge  shall  not 
be  built;  and  if  any  change  is  required  by  the  Secretary  of 
War  in  the  plan  of  said  bridge  while  the  same  is  in  progress 
of  construction  or  after  its  completion,  or  if  the  entire  removal 
of  said  bridge  is  required  by  him  at  any  time,  the  cost  of  such 
change  or  removal  shall  be  paid  by  the  company  owning  or 
controlling  said  bridge. 

Seo.  6.  That  the  right  to  alter  or  amend  or  repeal  this  AmoidBiaBi 
Act  is  hereby  expressly  reserved. 

Sec.  7.  That  this  Act  shall  be  null  and  void  if  actual  con-  oommeiioeiiMiit 
struction  of  the  bridge  herein  authorized  be  not  commenced  "^  o«>»p*»«*«»* 
within  one  year  and  completed  within  three  years  from  the 
date  hereof. 

Approved,  March  3, 1899. 
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UuthZ,lM».       CBLAP.  458.— An  Act  Relative  to  the  control  of  wharf  property  and 
certain  pnhlio  spaces  in  the  District  of  Colombia. 

Be  it  enacted  by  the  Senate  and  House  of  Rq^eeentatives 
i>iatrict  of  Co-  of  the  United  States  of  America  in  Congress  assembledy  That, 
*°S>mmi»«ion©r«^^*^  *^®  exceptioDs  hereinafter  provided,  the  Commission- 
to  have  cootroi  of  ers  of  the  District  of  Oolumbia  shall  have  the  exclasive 
wharf  proporty.  ^jjarge  SDd  coDtrol  of  all  wharf  property  belonging  to  the 
United  States  or  to  the  District  of  Columbia  within  said 
District,  inclading  all  the  wharves,  piers,  bulkheads,  and 
structures  thereon  and  waters  adjacent  thereto  within  the 
pier  lines,  and  all  slips,  basins,  docks,  water  fronts,  laud 
under  water,  and  structures  thereon,  and   the  appurte- 
nances, easements,  uses,  reversions,  and  rights  belonging 
thereto,  which  are  now  owned  or  possessed  by  the  United 
States  or  the  District  of  Columbia,  or  to  which  they  or 
either  of  them  is  or  may  become  entitled,  or  which  they  or 
either  of  them  may  acquire  under  the  provisions  hereof 
or  otherwise;  and  said  Commissioners  of  the  District  of 
Columbia  shall  have  exclusive  charge  and  control  of  the 
repairing,   building,    rebuilding,    maintaining,    altering, 
strengthening,  leasing,  and  protecting  said  property  and 
every  part  thereof,  and  all  the  cleaning,  dredging,  and  deep- 
ening necessary  in  and  about  the  same  within  the  pier 
Befoutioiia.    I'D^-    Said  Commissioners  are  also  hereby  authorized  and 
empowered  to  make  all  needful  rules  and  regulations  for 
the  government  and  control  of  all  wharves,  piers,  bulkheads, 
and  structures  thereon,  and  waters  adjacent  thereto  within 
the  pier  lines,  and  all  the  basins,  slips,  and  docks,  with  the 
land  under  water,  in  said  District  not  owned  by  the  United 
Protiw,         States  or  the  District  of  Columbia:  Provided^  The  the  fol- 
trSSTb^cwef  ^^^^°?  dcscribcd  property  shall  be  placed  under  the  imme- 
of*Eiigiii©er».  *  diate  jurisdiction  and  control  of  the  Chief  of  Engineers  of 
the  United  States:  The  banks  of  the  Potomac  Kiyer  from 
the  north  line  of  the  Arsenal  Grounds  to  the  southern  curb 
line  of  N  street  south;  also  live  hundred  linear  feet  of 
shore  line  in  the  Flushing  Reservoir  at  the  foot  of  Seven- 
teenth street,  west,  and  west  from  the  western  curb  of  said 
street,  including  a  levee  one  hundred  feet  wide. 
Begnutiona.       Seo.  2.  That  Said  Commissioners  and  the  Chief  of  Engi- 
neers of  the  United  States  Army  are  hereby  authorized 
and  empowered  to  make  all  needful  rules  and  regulations 
for  the  government  and  proper  care  of  all  the  property 
placed  in  their  charge  and  under  their  respective  control 
by  the  provisions  of  section  one  of  this  Act  and  to  annex 
such  reasonable  penalties  to  said  rules  and  regulations  as 
will  secure  their  enforcement;  and  also  to  make  and  enforce 
rules  and  regulations  in  regard  to  building  and  repairing 
wharves,  the  rental  thereof,  and  the  rate  of  wharfage.   All 
rents  so  collected  shall  be  covered  into  the  Treasury  of  the 
United  States,  one-half  to  be  placed  to  the  credit  of  the 
United  States  and  one  half  to  the  credit  of  the  District  of 
Leaaoa.  Columbia.    No  lease  made  under  the  provisions  of  this  Act 

shall  extend  beyond  the  period  of  ten  years. 

Tenting  grounds     That  the  Secretary  of  War  is  authorized  to  grant  permis- 

fS/°^pI?tmtn^  s^on  to  the  Department  of  Agriculture  for  the  temporary 

of  Agriculture,   occupatiou  of  such  area  or  areas  of  Potomac  Park,  not 

exceeding  a  total  of  seventy-five  acres  in  extent,  as  may 
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not  be  needed  in  any  one  season  for  tbe  reclamation  or 
park  improvement,  the  said  areas  to  be  ased  by  the  Depart- 
ment of  Agriculture  as  testing  grounds:  Provided^  That   ^{[J^- 
nothing  herein  contained  shall  be  construed  to  change  theiandn^^  be 
essential  character  of  the  lands  so  used,  which  lands  shall  ^'^^'^^^  <»^ 
continue  to  be  a  public  park,  as  provided  in  the  Act  of  »p-     • 

Congress  approved  March  third,  eighteen  hundred  and 
ninety-seven:  And  provided  further ^  That  said  area  or 
areas  shall  be  vacated  by  the  Department  of  Agriculture 
at  the  close  of  any  season  upon  the  request  of  the  Secre- 
tary of  War:  And  provided  further^  That  the  entire  park  P^k  to  b«  an. 
shall  remain  under  the  charge  of  the  Secretary  of  War.      sSCTeur"/SfWar. 

That  on  or  before  January  first,  nineteen  hundred  a^^^l  taSo'S^^'oiiSm 
three,  the  fence  around  the  Botanical  Garden  shall  be  re-  fence.  ^ 

moved:  Provided^  That  at  the  first  session  of  the  Fifty-    Prornto. 
sixth  Congress  the  Joint  Committee  on  Library  is  directed  Garden*!'*''  *** 
to  report  a  bill  embodying  a  i)lan  for  removing  the  Botan- 
ical Garden  to  another  location. 

Sec.  3,  That  the  harbor  lines  of  the  District  of  Columbia   H»rborHn«t. 
shall  be  determined  by  the  Chief  of  Engineers,  United 
States  Army,  and  the  Commissioners  of  the  District  of 
Colnmbia,  subject  to  the  approval  of  the  Secretary  of  War. 

Approved,  March  3, 1899. 


BBSOLUTIONS. 

[No.  2.]    Joint  Resolation  For  the  improvement  of  the  harbor  at  JanaMj- 10, 1899. 
Rabine,  Wisconsin.  

Resolved  by  the  Senate  and  House  of  Representatives  of  the 
United  States  of  America  in  Congress  assembled,  That  the   iucine,wto. 
Secretary  of  War  be,  and  he  hereby  is,  requested  and  m?^ w*^rt'*  oS 
directed  to  cause  a  survey  to  be  made  of  the  harbor  at  harbor  improv©. 
Racine,  Wisconsin,  to  ascertain  the  best  method  or  plan,  ™*^** 
by  breakwaters  or  otherwise,  to  prevent  the  injurious 
effects  of  the  northeast  seas,  aud  to  report  said  method  or 
plan  with  the  approximate  cost  of  the  same,  and  that  the 
Secretary  of  War  report  as  to  the  advisability  of  making 
such  improvement. 

Approved,  January  10, 1899, 


[No.  3.]    Joint   Resolution  For  improvement  of  the  harbor  at  jAnaary  lO,  1899. 
Kenosha,  Wisconsin.  

Resolved  by  the  Senate  and  Rouse  of  Representatives  of  the 
United  States  of  America  in  Congress  assembled.  That  the    Kraosha,  wi». 


Secretary  of  War  be,  and  he  hereby  is,  requested   anduid 


•port 
impn 


directed  to  cause  a  survey  to  be  made  of  the  harbor  at^*^^*"  improv*. 
Keuosha,  Wisconsiu,  to  ascertain  the  best  method  or  plan, 
by  breakwaters  or  otherwise,  to  prevent  the  injurious 
effects  of  the  northeast  seas,  and  to  report  said  method  or 
plan,  with  the  approximate  cost  of  the  same,  and  that  the 
Secretary  of  War  report  as  to  tbe  advisability  of  making 
such  proposed  improvement. 
Approved,  January  10, 1899, 
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Jaaiuiy  M,  IBW.     [No.  4.]    Joint  Resolution  Asking  for  preliminary  survey  of  Ohio 
Riyer  at  or  near  Cincinnati. 

Buolved  by  ike  Senate  and  Eouse  of  Repreeewtaiives  of  the 
swr^^*  at  ITiitfcd  States  of  America  in  Congress  assembled^  That  the 
coUauM   Biflie.  Secretary  of  War  be,  and  he  is  hereby,  authorized  and 
Mti^dioL  eto*  directed  to  canse  a  preliminary  snrvey  to  be  made  of  the 
Ohio  Biver  at  a  point  at  or  near  Oullams  BifSe,  immedi- 
ately below  the  city  of  Cincinnati,  Ohio,  for  the  purpose  of 
reporting  upon  the  probable  cost  and  advisability  of  con- 
structing a  suitable  lock  and  dam  across  said  river  at  that 
point,  of  sufficient  dimensions  to  secure  a  channel  depth 
opposite  said  city  of  not  less  than  six  feet  of  water  at  low- 
water  stage. 

The  expense  of  this  investigation  and  report  shall  be 
paid  for  out  of  any  moneys  remaining  unexx>ended  in  any 
ftinds  heretofore  appropriated  for  the  improvement  of  the 
Ohio  Biver. 
Approved,  January  10, 1899. 


JanoarylS,  18M.      [No.  5.]    Joint  Resolation  Proyiding  for  estimate  of  oost  of  certain 
improTements  of  Bridgeport  Harbor,  Conneotiout. 

Resolved  by  the  Senate  and  House  of  Representatives  of  the 
Bridgeport,  United  States  of  Amerioa  in  Congress  assembled^  That  the 
^iimMUm  tot  Secretary  of  War  be,  and  he  is  hereby,  authorized  and 
MM?  ekT^"*^**  directed  to  submit  estimates  of  the  cost  of  extending  the 
channel  of  Bridgeport  Harbor,  Oonnecticut,  through  an 
arm  of  the  sea  known  as  Yellow  Mill  Branch  of  said  har- 
bor, such  channel  to  be  twelve  feet  deep  and  two  hundred 
feet  wide;  also  of -widening  the  main  channel  to  the  western 
harbor  line,  between  the  inner  beacon  and  the  Kaugatuck 
Bailroad  wharf,  with  a  depth  of  twelve  feet;  all  as  shown  by 
maps  and  surveys  made  in  compliance  with  the  provisions 
VSL98.P.I39.  of  the  river  and  harbor  Act  of  August  seventeenth,  eight- 
een hundred  and  ninety-four,  and  submitted  to  Congress 
under  date  of  November  twenty-ninth,  eighteen  hundred 
and  niuety-flve. 
Approved,  January  12, 1899. 


jMniMjlliiaWL  [No.  7.]  Joint  Resolation  Directing  the  Secretary  of  War  to  sob- 
mit  a  report  of  survey  and  estimate  for  the  improvement  of  the  east 
channel  in  New  York  Harbor. 

Resolved  by  the  Senate  and  Eouse  of  Representatives  of  the 

KewTorkHar-  United  States  of  America  in  Congress  assenibledj  That  the 

Improvement  Secretary  of  War  be,  and  he  hereby  is,  directed  to  submit 

^•Mt  ohsnnei,  a  report  of  survey  and  estimate  for  the  improvement  of  the 

east  channel  in  Kew  York  Harbor,  from  The  Karrows  to 

the  sea,  and  for  the  enlarging  of  the  same  to  the  depth  of 

thirty-tive  feet  and  a  width  of  one  thousand  five  hundred 

feet,  and  to  also  report  upon  the  desirability  of  such  im* 

provement. 

Approved;  January  12, 1899, 
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[No.  9.]    Joint  Resolution  For  the  improvement  of  Mystic  River,  JMni>ry2l,l89g. 
l^assachosetts. 

Resolved  by  the  Senate  <md  Rouse  of  Representatives  of  the 
itnited  States  of  America  in  Congress  assemhledj  That  the   Myatio  River, 
Secretary  of  War  be,  and  he  is  hereby,  aathorized  and^timatee  for 
directed  to  prepare  and  submit  plans  and  estimates  for  the  improvement  of. 
improvement  of  Mystic  Eiver,  Massachusetts,  with  a  view  / 

of  obtaining  a  depth  of  twenty-five  feet  and  three  hun- 
dred feet  width  to  a  point  about  three  thousand  five  hun- 
dred feet  above  Chelsea  Bridge,  so  called,  between  Boston 
and  Chelsea. 

Approved,  January  21, 1899. 


PRIVATE  ACT. 

CHAP.  529.~An  Aet  Directing  the  issue  of  a  check  in  lien  of  a  Haroli  8, 1899. 

lost  check  drawn  by  H.  C.  Newcomer,  captain  of  engineers,  in  favor 

of  Stone  and  Stansell. 

Whereas  it  appears  that  H.  0.  Kewcomer,  captain  of  Preamble. 
engineers  at  Memphis,  Tennessee,  on  December  fifth,  eight- 
een hundred  and  ninety-eight,  did  issue  a  check,  numbered 
three  hundred  and  eighty-one  thousand  seven  hundred  and 
forty-one,  upon  the  assistant  treasurer  of  the  United  States 
at  New  York,  to  the  order  of  Stone  and  Stansell,  for  the 
sum  of  three  thousand  eight  hundred  and  eleven  dollars 
and  two  cents,  being  in  part  payment  under  a  contract  for 
levee  construction  and  retained  percentage,  Lower  Yazoo 
District,  improving  Mississippi  River;  and 

Whereas  said  check  was  subsequently  lost  in  transmis- 
sion through  the  mails  to  Kew  York,  and  the  amount 
thereof  has  never  been  received  by  said  Stone  and 
Stansell  or  their  assigns;  and 

Whereas  the  provisions  of  the  Act  of  February  six-  V6i.23,p.806. 
teenth,  eighteen  hundred  and  eighty-five,  amending  sec- ^7^' ■^- ^•*^ 
tion  thirty-six  hundred  and  forty-six.  Revised  Statutes  of 
the  United  States,  authorizing  United  States  disbursing 
officers  and  agents  to  issue  duplicates  of  lost  checks,  apply 
only  to  checks  drawn  for  two  thousand  five  hundred  dol- 
lars or  less:  Therefore, 

Be  it  ena^cted  by  the  Senate  and  House  of  Representatives 
of  the  United  States  of  America  in  Congress  assembled^  That   h.  c.  New- 
said  H.  C.  Newcomer,  captain  of  engineers,  be,  and  isS^Jfcau  J^J 
hereby,  instructed  to  issue  a  duplicate  of  said  original  check, 
check  to  Stone  and  Stansell,  under  such  regulations  in 
regard  to  its  issue  and  payment  as  have  been  prescribed 
by  the  Secretary  of  the  Treasury  for  the  issue  of  dupli- 
cate checks  under  the   provisions  of  section   thirty-six 
hundred  and  forty-six,  Revised  Statutes  of  the  United 
States. 

Approved,  March  3, 1899, 
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DEEP  GREEK,  VIRGINIA. 

D©c«mber  21,     Ecsolved  hy  the  House  of  Representatives  (the  Senate  con- 

^eo^creek  ("^^fTtng)^  That  the  Secretary  of  War  be,  and  he  is  hereby, 

virginftL  ^irected  to  prepare  and  sabmit  an  estimate  of  the  cost  of 

impro^!meii/<rf.'  widening  and  deepening  Deep  Creek,  Virginia,  from  the 

Si^uth  Branch  of  the  Elizabeth  River  to  the  new  lock  at 

the  Dismal  Swamp  Canal. 

Passed  by  the  House  of  Representatives,  December  20, 
1898. 
Passed  by  the  Senate,  December  21, 1898. 


MAINE. 

\m!^*^^^   ^     R^olved  by  the  House  of  Representatives  {the  Senate  con- 
Caoe  Porpoise,  curring)^  That  the  Secretary  of  War  be  directed  to  submit 
^^tiinate  for*^  estimate  of  the  probable  cost  of  improving  the  harbor 
Improvement  of.  of  Cape  Porpoisc,  Maine,  in  accordance  with  the  recom- 
mendations contained  in  the  report  of  Colonel  P.  C.  Hains, 
dated  October  twenty-sixth,  eighteen  hundred  and  ninety- 
four,  now  on  file  at  the  War  Department. 

Passed  by  the  House  of  Representatives,  December  20, 
1898. 
Passed  by  the  Senate,  December  21, 1898. 


CLEVELAND,   omo. 

iw8^™*^  21,  Resolved  by  the  House  of  Representatives  {the  Senate  con- 
"cieveiaDd.  curring),  That  the  Secretary  of  War  be,  and  he  is  hereby, 
oMo.  '  authorized  and  directed  to  prepare  and  submit  estimates 

barber  LiprovJ^of  the  cost  of  dredging  Cleveland  Harbor  in  accordance 
ment.  ^ifcij  the  recommcudations  of  Colonel  Jared  A.  Smith,  local 

engineer,  in  his  report  for  the  year  eighteen  hundred  and 

ninety  eight. 
Passed  by  the  House  of  Representatives,  December  20, 

1898. 
Passed  by  the  Senate,  December  21^  1898^ 
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Acts  of  GoD^rees.    See  Laws. 

Acnshnet  River,  Mass.     See  New  Bedford. 

Affate  Bay.  Minn.,  improvement  of  harbor 1,449:  in,2608 

Ahnapee  Harbor  and  Kiver,  Wis.: 

Constmction  of  bridge  at  Algoma i,  623 

Improvement  of  harbor i,  463;  rv,  2751 

Alabama  River,  Ala.,  improvement  of l,  299;  ii,  1676 

Albany,  N.  Y.,  removal  of  wreck  in  Hudson  River i,  103;  ii,  1815 

Albemarle  and  Chesapeake  Canal,  N.  C,  improvement  of  waterway 

via 1,229;  n,  1481 

Albemarle  Sound,  N.  C: 

Improvement     of     waterway    to    Norfolk,    Ya.,    via    Currituck 

Sound I,  229;  II,  1481 

Iznprovement    of    waterway    to    Norfolk,    Ya.,    via    Pasquotank 

River  I,  22»;  ii,  1480 

Albina,  Oreg.,  harbor  lines i,  89;  rv,  3251 

Alburg,  Yt. ,  construction  of  bridge  across  Lake  Champlain i,  619 

Alexandria,  Ya..  removal  of  wreck  in  Potomac  River  near i,  222;  n,  1442 

Algoma.  Wis.,  bridge  of  city  of i,  622 

Alhambra  Slough,  Gal.,  construction  of  bridge  across 1,622 

Allegheny,  Pa.,  harbor  lines l,39;  m,2449 

Allegheny  River,  Pa.: 

Construction  of  locks  and  dams i|421;  iii,2404 

Improvement  by  open-channel  work i,  422;  iii,  2410 

Improvement  of  Pittsburg  Harbor i,419;  iii,2397 

Survey  of 1,428;  m,2411 

Alligator  Creek  or  River,  S.  C: 

Examination  and  survey  to  Charleston 1,255 

Examination  and  survey  to  EstherviUe-Minim  Creek  Canal l,  255 

Alligator  Head,  Matagorda  Bay,  Tex.,  examination  and  survey  of  harbor,      i,  346 

Allouez  Bay,  Wis.  (seeDuluth) i,449;  in,2611 

Alloway  Creek,  N.  J.,  improvement  of i,175;  ii,  1358 

Alpena  Harbor,  Mich., improvement  of i»511;  iv,2983 

Alsea  River,  Oreg.,  improvement  of i,574;  rv,8212 

Altamaha  River,  Qa.,  improvement  of ,..  i,261;  n,1578 

Alvena  (steamship),  removal  of  wreck  of i,147;  ii,1276 

Alviso  Harbor, Cal., improvement  of i,554;  rv,8161 

Amite  River,  La.,  improvement  of... i,320;  n,1837 

Anacostia  River,  D.  C.,  survey  of i,222;  ii,1448 

Anclote  River,  Fla.,  improvement  of i,285;  u,1638 

Anderson,  Addie  M.  (scnooner) ,  removal  of  wreck  of i,  96, 1 145 

Andura  (Nandua)  Creek,  Va. ,  improvement  of i,  228;  ii,  1479 

Angola  (schooner),  removal  of  wreck  of i,96, 1144 

Anna  Maria  (schooner) ,  removal  of  wreck  of 1,182;  u,1867 

1 
ENO.  99 1 


Digitized  by 


Google 


2  INDEX. 

Ann.  Cape,  Mass.: 

Harbor  of  refufj^e  at  Sandy  Bay,  oonstraotion  of 1,65,1064 

Piers  and  breakwater  at  Rockport,  examination  and  survey i,  81 

Reeorvey  and  estimate  of  cost  at  breakwater,  Sandy  Bay i,  83 

iinn,Com6/ta  (pungy),  removal  of  wreck  of i,203;  n»l^ 

Anne  Amndel  Connty,  Md.,  bridge  of 1,624,626 

Annemessex  River,  Md. : 

Harbor  lines  at  Crisfield.... i,39;  n,1899 

Wreck  at  Crisfield.  removal  of i,202;  n,1898 

Apalachicola  Bay  and  River,  Fla.: 

Improvement  of  bay 1,289;  n,1649 

Improvement  of  river,  including  the  Cnt-off i,  290;  n,  1653 

Appomattox  River,  Va.,  improvement  of i,226;  n,1476 

Appoqninimink  River,  DeL,  improvement  of i,  185;  11,1874 

Appropriations.    See  Rivers  ana  harbors. 

Aqueduct  Bridge,  Washington,  D.  C: 

Boulevard  to  Mount  Vernon,  Va 1,42 

Repair  of 1,626;  vi,8777 

Aquia  Creek,  Va.,  improvement  of i,210;  ii,1423 

Aransas  Harbor  and  Pass,  Tex.: 

Estimate  of  cost  of  improvement i,845;  n,1978 

Improvement  of  pass 1,844;  n,1972 

Arcadia,  Mich.,  examination  and  survey  at i,505 

Arch  Rock.  San  Francisco  Harbor,  Cal. ,  removal  of i,  554;  rv,  3162 

Arkansas  River,  Ark.  and  Ind.  T. : 

Bridge  at  Little  Rock,  Ark.,  construction  of i,618 

Gauging  («c€  Mississippi  River) 1,88,860;  n,2035 

Improvement  of i,363;  ii,2033 

Removal  of  obstructions i,362;  n,2031 

Arlington  estate,  Va. ,  memorial  bridge  across  Potomac  River  at.  i,  42, 62fi  vi,  8779 

Arthur  Kill,  N.  Y.  and  N.  J.: 

Examination  and  survey 1,164 

Improvement  of  (see  Staten  Island-New  Jersey  channel) i,  156;  n,  1304 

Arthur  Lake,  La.,  («ec  Mermentau  River) 1,829;  n,1851 

Ashepoo  River,  S.  C,  removal  of  wrecks 1,255;  u,1550 

Ashland  Harbor,  Wis.,  improvement  of 1,451;  ni,2703 

Ashley  River,  S.  C, removal  of  wreck 1,254;  n,1550 

Ashtabula  Harbor.  Ohio: 

Improvement  of 1,538;  iv,80«8 

Water  levels i,637;  vi,3859,8861 

Asia  (schooner), removal  of  wreck  of 1,96,1144 

Assawaman  Bay,  Del. ,  improvement  of  waterway  via i,  190;  n,  1881 

Assistants,  civilian,  to  engineer  officers,  equipment  of 1,8,664 

Assonet  River,  Mass., examination  and  survey. 1,97 

Atchafalaya  Bay  and  River, La.: 

Rectification    of    river    mouth    by    Mississippi     River    Commis- 
sion  1,616;  v,  3291, 8888 

Survey  of  bay i,888 

Augusta,  Gki. : 

Alteration  of  bridge  across  Savannah  River 1,624,625 

Improvement  of  Savannah  River  above i,  259;  ii,  1571 

Improvement  of  Savannah  River  below 1,257;  u,1567 

Aux  Bees  Scies  Lake, Mich.  («ec  Frankfort) i,501;  iv,2944 


Back  Ckjve, Portland, Me.  (»ce  Portland) 1,65,1041 

Back  River.Me.  {see  Sasanoa  River) 1,55,1040 

Bagaduce  River,  Me.,  improvement  of 1,48,1031 

Baltimore  Harbor,  Md. : 

Bridge  across  Stone  House  CJove,  Curtis  Bay,  alteration  of i,  624, 626 

Defenses  of 1,23,805 

Harbor  lines  at  Sparrows  Point i,89;  n,1410 

Improvement  at  Spring  Garden 1,205;  n,1410 

Improvement  of  channel  to 1,208;  n,1405 

Improvement  of  channel  to  Curtis  Bay 1,204;  n,l409 

Wreck  in  Colgate  Creek,  removal  of 1,205;  11,1419 
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Bar  Harbor,  Me.: 

Construction  of  breakwater 1,46,1022 

Defenses  of i,  16, 685 

Barren  River,  Ky. ,  operating  and  care  of  locks  and  dams i ,  446;  iii,  2584 

Bartholomew  Bayon,  La.  and  Ark. ,  improvement  of i,  352;  n,  2000 

Bass  River,  Mass.: 

Examination  and  survey  of  harbor i,97 

Removal  of  wrecks  near  light  station 1,96,1144 

Bastrop  (Bostrop)  Bayou,  Tex. ,  examination  and  survey i,  846 

Bath,  Me.,  removal  of  wreck  in  Kennebec  River  at 1,62,1049 

Battalion  of  Engineers i,6,657 

Batteries: 

Dynamite i,12 

Qunand  mortar i,10 

Bay  Ridge  Channel,  New  York  Harbor,  N.  Y. ,  improvement  of i,  144;  n,  1266 

Bay  Shore,  Long  Island,  N.  Y. ,  examination  and  survey i,  142 

Beach  Channel,  Jamaica  Bay,  N.  Y. ,  construction  of  bridge  across i,  621 

Beachridge,  III.    See  Beechridge. 
Beaufort  Harbor,  N.  C: 

Defenses  of 1,26,846 

Improvement  of i,238;  ii,1498 

Improvement  of  waterway  to  Newborn i,237;  ii,1497 

Improvement  of  waterway  to  New  River i,289;  n,1499 

Beaufort  Harbor  and  River,  S.  C: 

Channel  to  Savannah,  Gk^  (see  Savannah) i,255;  n,1559 

Improvement  of  river i,254;  u,1548 

Removal  of  wreck  near  naval  station i,255;  u,1550 

Beechridge,  m.: 

Prevention  of  break  in  Mississippi  River  at i,878;  in,2088 

Survey  for  preventing  break  in  Mississippi  River  at i,  875 

Belle  River,  Mich. : 

Construction  of  bridges  at  Marine  City i,628 

Improvementof i,517;  iv,2996 

Bellevue,  Iowa,  survey  of  Mississippi  River  opposite i,877 

BeU,  Latnnia  (schooner),  removal  of  wreck  of. 1,62,1049 

Beverly  Harbor,  Mass.,  examination  and  survey -... i,81 

Big  Assawaman  B^,  Del. ,  Improvement  of  waterway  via 1, 190;  u,  1881 

Big  Barren  River,  Ey. ,  operating  and  care  of  locks  and  dams 1, 446;  m,  2584 

Big  Sandy  River.  W.  Va.  and  Ky.: 

Improvementof 1,438;  m,2501 

Improvementof  LevisaFork i,436;  in,2511 

Improvement  of  Tug  Fork i,436;  m,2508 

Operating  and  care  of  lock  and  dam i,435;  m,2505 

Big  Sunflower  River,  Miss.: 

Improvementof 1,359;  u,2022 

Survey  of i,862 

Bills  of  Congress  authorizing  construction  of  bridges,  examination  of i,  39 

Biloxi,  Miss.,  survey  for  channel  from  Ship  Island  Pass  and  Harbor,  i,  317;  ii,  1787 

Bismarck,  N.  Dak.  («ec  Missouri  River) i,387;  ra,2219 

Black  Lake,  Mich. ,  miprovement  of  Holland  Harbor i,  492;  i v,  2918 

Black  River,  Ark.  and  Mo.: 

Construction  of  bridge  at  Pocahontas.  Ark 1,618 

Improvementof i,867;  u,2040 

Black  River,  La.,  improvement  of i,850;  n,1994 

Black  River,  Mich.: 

Improvement  at  mouth i,616;  iv,2992 

Improvement  at  Port  Huron i,515;  iv,2998 

Black  River,  N.  C,  improvement  of i,240;  n,1502 

Black  River,  Ohio: 

Construction  of  bridge  at  Lorain i,621 

Improvementof  Lorain  Harbor i,529;  IT,8055 

Black  Rock  Harbor,  N.Y.,  improvement  of i,540;  rv,8114 

Black  Warrior  River,  Ala. : 

Bridge  at  Fosters  Ferry,  construction  of i,623 

Canal  to  Five-mile  Creek,  survey i,317;  n,1730 

Lnprovement  above  Tuscaloosa i,304;  n,1702 

Improvement  below  Tuscaloosa i,305;  n,1708 

Operating  and  care  of  locks  and  dams i,305;  n,1703 

BlackwaterKiver,Fla.  and  Ala.,  improvementof i,297;  n,1678 
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Block  Island,  R.  I.: 

CoDstmction  of  harbor  of  refuge 1,04,1130 

Improvement  of  Great  Salt  Pond 1,95,1141 

Block  island  Sound,  R.  1.,  removal  of  wreck 1,1144 

Blood  River.  La.  («ce  Tickf aw  River) 1,319;  n,1835 

Boards: 

Endicott  Board i,9 

On  torpedo  svstem 1,5,649 

The  Board  of  Engineers 1,5,645 

Boats.    See  Dredge  and  Snag  boats  and  Wrecks. 

Boca  Grande,  Fliu,  examination  and  survey 1,288 

Boeuf  River,  La.,  improvement  of i,353;  n,2002 

Bogue  Chi tto.  La.,  improvement  of i,316;  n,1729 

Bogue  Falia,  La.,  improvement  of i,318;  u,1883 

Bogue  Sound,  N.  C. ,  improvement  of  waterway  via  _ i,  239;  n,  1499 

Boothbay  Harbor,  Me.,  examination  and  survey 1,63 

Boston  Harbor,  Mass.: 

Bridge  across  Charles  River,  construction  of 1,630 

Bridge  across  Mystic  River,  construction  of 1,633 

Defenses  of 1,18,709 

Harbor  lines  in  Charles  River 1,39,1098,1100 

Improvement  of 1,71,1074 

Boetrop  Bayou,  Tex. , examination  and  survey 1,346 

Boulevard  between  Washington ,  D.  C. ,  and  Mount  Vernon,  Va  i,43 

Brandy  wine  River,  Del. ,  construction  of  bridge  at  Wilmington i,  623 

Brazos  River,  Tex.: 

Eistimate  of  cost  of  improvement  of  mouth,  near  Velasco i,  346;  n,  1976 

Improvement  at  mouth 1,343;  ii,  1969 

Improvement  between  Velasco  and  Richmond 1,343,344;  u,  1970 

Brazos  Santiago  Harbor,  Tex. ,  examination  and  survey i,  346 

Breton  Bay,  Md.,  examination  and  survey 1,223 

Bridge  Creek  Landing,  Va.,  damage  to  Government  wharf i,633;  vi,3842 

Bridt^eport  Harbor,  Conn. : 

Defenses  of 1,20.747 

Estimate  of  cost  for  channel  extension i,124, 1187 

Harbor  lines 1,39, 1193 

Improvement  of 1,112,1168 

Bridges  across  navigable  waters: 

Alteration  of 1,40,624,625 

Aqueduct  Bridge  at  Washington,  D.  C,  repair  of i,626;  vi,3777 

Construction  ef. 1,39,618 

Examination  of  Congressional  bills  authorizing  construction  of i,  89 

Examination  of  plans  and  locations 1,39,618,620 

Memorial  bridge  at  Washington,  D.  C 1,42,627;  vi,3779 

Obstructing  navigation 1,40,624,625 

Stone  bridge  across  Sakonnet  River,  R.  I.,  alteration  of i,87, 1120 

Bristol  Bar,  Patiixent  River,  Md. ,  examination  and  survey i,  ^8 

Broad  Creek  River,  Del.,  improvement  of 1,196;  n,1389 

Broadkiln  River,  Del.,  improvement  of 1,190;  n,1380 

Broad  Sound,  Boston,  Mass.  {see  Boston) 1,73,1074 

Bronx  River,  N.  Y. : 

Improvement  of i,l?8;  11,1217 

Removal  of  wreck 1,147;  n,1278 

Brooklyn,  N.  Y.,  removal  of  wreck i,  147;  n,  1278 

Brooklyn  and  Jamaica  Bay  Turnpike  Company,  bridge  of 1, 621 

Browns  Creek,  Say ville,  N.  Y.,  improvement  of 1,140;  n,1247 

Brunswick  Harbor,  Ga. : 

Defenses  of 1,27,882 

Examination  and  survey 1,267 

Improvement  of 1,264;  n,  1585 

Bucksport  Harbor,  Me. ,  examination  and  survey 1, 62 

Bucksport  Narrows,  Penobscot  River,  Me.,  examination  and  survey i, 62 

Buffalo,  N.  Y.: 

Bridges  across  Niagara  River,  construction  of 1, 619 

Harbor  lines  at  West  Seneca 1, 89;  IV,  8128 

Improvement  of  channels  in  waters  connecting  Great  Lakes..  1,505;  iv,2953 
Improvement  of  entrance  to  Erie  Basin  and  Black  Rock  Harbor  i,  540;  rv,  3114 

Improvement  of  harbor 1,588;  IV,8101 

Buffalo  Bayou,  Tex.,  improvement  of ..-"..1^840;  ii,  1961, 1964^1967 
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BofiUo  Fork,  Snake  River,  Wyo.,  road  to  Fort  Washakie i,640;  vi,8881 

BofEaio  Fork,  White  River,  Ark. ,  improvement  of i,  865;  ii,  2037 

Buildings,  pnblic,  and  grounds.  District  of  Colombia i>  632;  vi,  8811 

Burlington  Harbor,  Vt.,  improvement  of if  148;  u,1289 

Buttermilk  Channel,  New  York  Harbor,  N.  Y.: 

Improvement  of i,144;  n,1266 

Removal  of  wreck Ifl47;  u,1278 

a 

Cache  River,  Ark.,  improvement  of 1,866;  n,2089 

Cache  River,  HL: 

Prevention  of  Mississippi  River  from  breaking  into i,  878;  in,  2088 

Snrvey  for  preventing  Mississippi  River  from  breaking  into i,  875 

Caddo  Lake, Tex. and  La.  (see  Cypress  Bayou) i,350;  n,1992 

Cairo,  ni.: 

Prevention  of  break  in  Mississippi  River  near i,878;  m,2088 

Snrvey  for  preventing  break  in  Mississippi  River  near i,  876 

Calcasieu  River,  La. ,  improvement  of  mouth  and  passes i,  880;  n,  1858 

California  Debris  Commission 1,618;  vi,8747 

Caloosahatohee  River,  Fla.: 

Examinations  and  surveys 1,288 

Improvement  of w i,278;  n,1625 

Calumet  Harbor  and  River,  111.  and  Ind.: 

Bridge  near  Chicago,  111.,  construction  of i,622 

Bridge  at  Hammond,  Ind., reconstruction  of 1,628 

Harbor  lines  at  Calumet i,89;  rv,2891 

Improvement  of  harbor i,477;  rv,2888 

Improvement  of  river 1,478:  iv,2888 

Calumet  Western  Railway  Company,  bridge  of 1,622 

Cambridge,  Mass. : 

Construction  of  bridffe  across  Charles  River i,620 

Harbor  lines  in  Charlee  River 1,89,1100 

Camden,  Me.,  examination  and  survey  of  harbor i,62 

Camden,  K.  J.: 

Improvement  of  Cooper  Creek i,  177;  n,  1860 

Improvement  of  Delaware  River  at,  including  final  report  there- 
on  1,168;  11,1828,1880 

Canadian  canal,  Sault  Ste.  Marie,  Ont.,conmierce  through i,507;  iv,2978 

Canals,  etc.  (see  also  Waterways): 

Albemarle  and  Chesapeake  Canal,  N.  C,  waterway  via 1,220;  n,1481 

Allegheny  River,  Pa.,  locks  and  dams 1,421;  m,  2404 

Appropriation  for  operating  and  care i,88 

Barren  River,  Ey.,  locks  and  dams 1,446;  in,2584 

Big  Barren  River,  Ky.,  locks  and  dams i,446;  ni,2584 

Big  Sandy  River,  W.  Va.  and  Ky.,  locks  and  dams..  1,488,485;  lu, 2501, 2505 
Black    Warrior     River,     Ala.,     above     Tuscaloosa,     locks     and 

dams 1,304,805;  n,  1702, 1708 

Black  Warrior  River,  Ala.,  below  Tuscaloosa, locks  and  dams.,  i, 805;  n,  1706 

Black  Warrior  River,  Ala.,  to  Five-mile  Creek 1,817;  n,1780 

Canadian  canal,  Sault  Ste.  Marie,  Out,  commerce  through i,  507;  iv,  2078 

Cascades  Canal,  Columbia  River,  Greg 1,584,586;  iv,8222,8224 

Chicago  Drainage  Canal,  111 i,40 

Clubfoot  and  Harlowe  Canal,  N.  C. ,  waterway  via i,  287;  n,  1497 

Colorado  River, Tex.,  canal  around  raft 1,846 

Columbia  River,  Greg.,  Cascades  Canal 1,584,586;  iv,8222.8224 

Coosa  River,  Ga.  and  Ala.,  locks  and  dams 1,800,802;  11,1682,1692 

Cumberland  River  above  Nashville,  locks  and  dams i,899;  in,2242 

Cumberland  River  below  Nashville,  locks  and  dams 1,897;  m,2288 

Davis  Island  Dam,  Ghio  River,  Pa i,413;  iu,2847 

Des  Moines  Rapids  Canal  and  Dry  Dock,  Mississippi  River i,876;  m,2160 

DismalSwamp  Canal,  Va.  and  N.C,  waterway  via 1,228;  ii,1480 

Duluth  Canal, Minn i,449;  iu,2611 

Brie  Canal,  N.  Y.,  preservation  of  benchmarks i,686;  vi,8859 

Estherville-Minim  Creek  Canal,  S.  C.  (see  cUso  Santee  River) .  i,  249, 255;  n,  1582 

Fox  River,  Wis.,  locks  and  dams i,  471, 478;  iv,  2789, 2794 

aal«na  River,  HL,  lock  and  dam 1,877;  ni,2168 
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Canals,  etc. — Continued. 

Grand  Rapids  Lock  and  Dam,  Wabash  River I>444;  in,  2578 

Great  Kanawha  River,  W.  Va. ,  locks  and  dams i,  427, 429;  m,  2479, 2485 

Green  River,  Ky.,  Lock  No.  2,  at  Rumsey 1,445;  m,2581 

Green  River  Ky.,  Lock  No.  5. 1,446;  m,2583 

Green  River,  Ky.,  locks  and  dams,  operating  and  care   i,  446;  in,  2584 

Illinois  and  Mississippi  Canal,  111 1,482,484;  rv,2853,2888 

Illinois  River,  ni.,  locks  and  dams 1,480,482;  iv,2841,2849 

Kampsvllle  Lock  and  Dam,  Illinois  River,  Dl i,482;  iv,2849 

Kentucky  River,  Ky . ,  locks  and  dams i,  437, 489;  m,  2513, 2523 

Lagrange  Lock  and  Dam,  Illinois  River,  111 i,  482;  iv,  2849 

Little  Kanawha  River,  W.  Va.,  locks  and  dams i,  425, 426;  lu,  2474, 2476 

Lonisville  and  Portland  Canal,  Ky 1.440,442;  ra,2545,2665 

Michigan  Lake  to  Sturgeon  Bay,  Wis. ,  harbor  of  refuge i,  461 ;  rv,  2749 

Michigan  Lake  to  Sturgeon  Bay,  Wis. ,  improvement  of i,  460;  rv,  2737 

Michigan  Lake  to  Sturgeon  Bay,  Wis.,  operating  and  care i,461;  iv,2743 

Minim  Creek-Estherville  Canal,  S.  C.  {8ee  also  Santee  River) .  i,  249, 255;  n,  1532 
Mississippi  River,  between  St.  Paul  and  Minneapolis,  Minn.,  lock  and 

dam     1,378;  in,  2173 

Mississippi  River,  Dee  Moines  Rapids  Canal  and  Dry  Dock i,  376;  in,  2160 

Mississippi  River,  reservoir  dams i,  379, 380;  in,  2182, 2190 

Mississippi  River  to  Lake  Superior i,456 

Monongahela  River,  W.  Va.  and  Pa i,  417, 418, 419;  in,  2378, 2876, 2376 

Morgan  Canal, Tex.,  improvement  of  waterway  via i,  340;  n,  1961, 1964 

Morgan  Canal,  Tex.,  operating  and  care. i,841;  n,1965 

Mosquito  Creek  Canal,  S.  C.  («e6  Santee  River) 1,249;  n,1532 

Muscle  Shoals  Canal, Tennessee  River,  Ala i,406;  in,2289 

Muskingum  River,  Ohio,  locks  and  dams i,  423, 424;  ni,  2454, 2457 

Ohio  River,  Davis  Island  Dam,  Pa i,413;  m,2347 

Ohio  River,  Louisville  and  Portland  Canal,  Ky i,  440, 442;  in,  2545, 2565 

Ohio  River,  movable  dams i,414;  ni,2352 

Osage  River,  Mo.  (see  Missouri  River  Commission)  _ i,  617;  vi.  3863 

Portage  Lake  and  Lake  Superior  canals,  Mich.,  improvement  and 

operating  and  care 1,452,453; 

Portage  Lake  and  Lake  Superior  canals,  Mich.,  wreck 1,456; 

Puget  Sound  to  lakes  Union  and  Washington l,  606; 

Rock  River,  111.,  canal  around 1,482,484;  rv,  2v.,^,  ^-.^.^ 

Rough  River,  Ky., lock  and  dam 1,447,448;  in,2599,2602 

St.  Clair  Flats  Canal, Mich 1,518;  iv,2998,2999 

St.  Marys  Falls  Canal,  Mich 1,506,507;  iv.2960,2966 

Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.,  harbor  of  refuge,  i,  461 ;  rv,  2749 
Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis. ,  improvement  of.  1, 460;  rv,  2787 

Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.,  operating 1,461;  iv,2748 

Superior  Lake  to  Mississippi  River _  1,456 

Superior  Lake  and  Portage  Lake  canals,  Mich.,  improvement  and 

operating  and  care _ 1,452,453;  in,2707 

Superior  Lake  and  Portage  Lake  canals,  Mich. ,  wreck i,  456;  m,  2722 

Tennessee  River,  below  Chattanooga,  canals,  etc .  i,  403;  m,  2255 

Tennessee  River,  Muscle  Shoals  Canal 1,406;  in,2289 

Tombigbee  River,  below  Demopolis,  Ala.,  locks  and  dams 1,306;  n,  1711 

Union  Lake,  Wash. ,  waterway  via   1, 606;  rv, 8271 

Wabash  River,  Grand  Rapids  Lock  and  Dam i,  444;  in,  2578 

Warrior  River,  Ala. ,  above  Tuscaloosa i,  304, 305;  n,  1702, 1703 

Warrior  River,  Ala.,  below  Tuscaloosa 1,805;  n,1708 

Warrior  River,  Ala.,  to  Five-mile  Creek 1,317;  n,1730 

Washington  Lake  to  Puget  S#und 1,606;  IV,8271 

White  River,  Ark.,  locks  and  dams ...    1,365;  n,2038 

Willamette  River,  Oreg. ,  canal  and  locks  at  Willamette  Falls i,  599 

Yamhill  River,  Oreg.,  lock  and  dam 1,591;  iy,82S4 

Canapitsit  Channel,  Mass.,  improvement  of 1,86,1117 

Canarsie  Bay,  N.Y.,  improvement  of i|189;  n,1245 

Caney  Creek,  Tex.,  examination  and  survey 1,846 

Cape  Ann,  Mass. : 

Harbor  of  refuse  at  Sandy  Bay,  construction  of 1, 65, 1064 

Piers  and  break  water  at  Rockport ,  examination  and  survey 1, 81 

Resurvey  and  estimate  of  cost  at  breakwater,  Sandy  Bay 1, 82 

Cape  Charles  City,  Va.,  improvement  of  harbor 1.287;  11,1478 
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Cape  Fear  River,  N.  O. : 

Defenses  at  1,26,846 

Improvement  above  WUmiDgton i,241;  ii,  1505 

Improvement  at  and  below  Wilmington i,242;  ii,  1507 

Northeast  Branch,  improvement  of i,241;  n,  1504 

Cape  Porpoise  Harbor,  Me. : 

Estimate  of  cost  of  improvement 1,63,1060 

Improvement  of 1,58,1045 

Cape  Vincent  Harbor,  N.  Y., improvement  of i,  547;  iv,  8145 

Carqninez  Strait,  Cal. ,  examination  and  survey  of  channel  to  Golden  Gate.      l,  561 

Carrabelle  Bar  and  Harbor,  Fla.: 

Examination  and  survey  of  East  Pass i,802 

Improvement  of i,288;  n,1647 

Carriages,  gn^n  and  mortar i,  10 

Carters  Creek,  Va.,  examination  and  survey i,  228 

Caruthersville,  Mo.  ($ee  Mississippi  River  Commission) i,  616;  v,  8291, 8886 

Carvers  Harbor,  Yinalhaven,  Me. ,  improvement  of i,52, 1087 

Cascades  Canal,  Columbia  River,  Oreg. : 

Construction  of  i,584;  rv,J 

Operating  and  care i,586;  iv,5 

Centennial  Lake,  Miss.  («ee  Yazoo  River) i,357;  ii,2015 

Champlain  Lake,  N.  Y.  and  Vt.: 

Bridf^ee  across,  construction  of i,619 

Burlington  Haxbor,  improvement  of 1.148;  n,  1289 

Defenses  on  («e6  Great  Lakes) 1,33,975 

Narrows,  improvement  of i,  150;  ii,  1292 

North  and  South  Hero  islands,  improvement  of  channel  between i,  148 

Chapman,C.C.  (barge) ,  removal  of  wreck  of i,232;  n,1484 

Charles  River  ^  Mass. : 

Construction  of  bridge  at  Cambridge i,620 

Harbor  lines  at  Boston  and  Cambridge .  i,39, 1098, 1100 

Improvement  of  («e€  Boston)  1,72,1077 

Charleston  and  Western  Carolina  Railroad  Company,  bridge  of i,  624, 625 

Charleston  County,  S.  C,  bridge  of i,625 

Charleston  Harbor,  S.  C: 

Defenses  of 1,26,859 

Examination  and  survey  to  Alligator  Creek i,255 

Improvement  of i,252;  ii,1542 

Plan  and  estimate  of  cost  for  improvement  of  entrance 1,2.55;  ii,1551 

Charlevoix  Harbor,  Mich. ,  improvement  of i ,  503;  rv,  2946 

Charlotte  Harbor,  Fla.: 

Examin ation  and  survey 1,288 

Examination  and  survey  of  inside  passage  to  Punta  Rasa i,  288 

Improvement  of i,279;  n,1626 

Charlotte  Harbor,  N.  Y.: 

Improvement  of i,  544;  iv,8180 

Water  levels i,637;  vi,3859,386a 

Charts: 

Military  and  other  maps 1,639,640 

Northern  and  Northwestern  Lakes i,633;  vi,885l 

Chatham  Harbor,  Mass.,  improvement  of 1,80,1093 

Chatham  New  Harbor,  Mass.,  removal  of  wreck 1,81,1095 

Chattahoochee  River,  Ga.  and  Ala.: 

Improvement  below  Columbus,  Ga i,293;  n,1660 

Improvement  between  Westpoint  and  Franklin,  Ga i,  294;  ii,  1663 

Chattanooga,  Tenn.: 

Improvement  of  Tennessee  River  above i,401;  m,2253 

Improvement  of  Tennessee  River  below i,403;  iu,2255 

Cheboygan  Harbor,  Mich.: 

Examination  and  survey i,523 

Improvementof i,510;  rv,2982 

Chefuncte  River,  La.,  improvementof i,818;  u,1838 

Chehalis  River,  Wash.,  improvement  of 1,602;  iv,8266 

Chelsea  Creek,  Boston,  Mass.  («ee  Boston) 1,73,1077 

Chequamegon  Bav,  Wis.  («€6  Ashland) i,451;  ui,2703 

Chesapeake  Bay,  Md.  and  Va.: 

Cape  Charles  City  Harbor,  Va. ,  improvement  of i,  837;  n,  1478 

Hampton  Reads,  Va.,  defenses 1,26,834 
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Chesapeake  Bay,  Md.,  and  Va.— Contlnned. 

Rockhall  Harbor,  Md.,  examination  and  snrvey • 1*903 

Rockhall  Harbor,  Md.,  improvement  of 1,201;  11,1897 

Waterway  from  Norfolk.  Va.,  to  Albemarle  Sonnd,  N.  C I,  229;  u,  1481 

Waterway  from  Norfolk,  Va.,  to  sounds  of  North  Carolina i,  228;  n,  1480 

Wrecks,  removal  of 1,232;  il,  1484 

Chester  River.  Md.,  improvement  of i,  193;  n,  1883 

Chicago  and  Northwestern  Railway  Company: 

Bridge  of,  across  Embarrass  River,  Wis i,  621 

Bridge  of,  across  Fox  River,  Wis i,  620 

Bridge  of,  across  Manitowoc  River, Wis I,  622 

Chicago  and  West  Michigan  Railway  Company,  bridge  of i,  604,625 

Chicago  Drainage  Canal,  Dl i,  40 

Chicago  Harbor  and  River.  111. : 

Bridge  near  Clyboum  Place,  reconstmction  of i,  620 

Bridges  across  Calnmet  and  Little  Calumet  rivers,  constrnctlon  of...      i,  622 

Bridge  at  Taylor  street,  reconstruction  of I,  622 

Bridge  south  of  Taylor  street,  construction  of I,  622 

Drainage  canal i,  40 

Examination  and  survey  of  river i,  485 

Harbor  lines  at  Calumet  (South  Chicago)  Harbor i,  89;  iv,  2891 

Improvement  of  Calumet  (South  Chicago)  Harbor i,  477;  iv,  2833 

Improvement  of  channels  in  waters  connecting  Great  Lakes. . .  i,  505;  iv,  2953 

Improvement  of  outer  harbor 1,474;  iv,2821 

Improvement  of  river  .. i,4T6;  iv,2826 

Survey  of  Illinois  and  Des  Plaines  rivers  for  extension  of  navigation  to 

Lake  Michigan.   i,485;  rv,2890 

Wreck  in  North  Branch,  removal  of 1,485;  I v, 2833, 2866 

Chicago,  Indianaiiolis  and  Louisville  Railway  Company,  bridge  of 1,623 

Chicago,  Milwaukee  and  St.  Paul  Kailway  Company: 

Bridge  of,  across  Chicago  River  (North  Branch), 111 i,620 

Bridge  of,  across  Fox  River.  Wis 1,621 

Chicago  Terminal  Transfer  Railway,  bridge  of 1,622 

Ch  ckasahay  River.  Miss.,  improvement  or 1,811;  n,  1720 

Chief  of  Engineers,  officers  on  duty  in  office  of 1,641 

Chincotea^e  Bay,  Va. ,  improvement  of  waterway  to  Delaware  Bay.  1, 190;  n,  1381 
Chipola  River,  Fla. : 

Improvement  of  lower  river 1,290;  11,1658 

Improvement  of  upper  river 1,291;  n,  1655 

Chippewa  River,  Wis.,  improvement  of 1,380;  in, 2195 

Chi tto,  Bogue,  La.,  improvement  of 1,316;  u,1729 

Chocolate  Bayou,  Tex.,  examination  and  survey 1,846 

Choctaw  and  Memphis  Railroad  Company: 

Bridge  of,  across  Arkansas  River,  Ark 1,618 

Bridge  of,  across  Fourche  Le  Fe vre  River,  Ark 1, 619 

Choctaw natchee  River,  Fla.  and  Ala.,  improvement  of 1,294;  li,  1664 

Choptank  River,  Md.,  improvement  of 1,193;  n,  1384 

Christiana  River,  Del.  (see  Wilmington  Harbor) 1,182;  n,1369 

Cincinnati,  Ohio,  snrvey  of  Ohio  River  at  Cullums  Ripple 1,417;  111,2367 

City  of  Duluth  (steamer),  removal  of  wreck  of 1,505;  IV, 2951 

Ci/.v  o/ Waco  (steamship),  removal  of  wreck  of    1,345;  n,1972 

Civilian  assistants  to  engineer  officers,  ecjuipment  of 1,8,664 

Claiborne  Harbor,  Md.,  examination  aud  survey 1,208 

Clarksdale,  Miss. ,  survey  of  Big  Sunflower  River  up  to 1, 862 

Clatskanie  River,  ( >reg.,  improvement  of . .   1, 595;  iv,  3247 

Clay  County,  W.  Va..  construction  of  bridge  across  Elk  River 1,6*31 

Clear  Creek.  Tex.,  examination  and  survey 1,346 

Clearwater  River,  Idaho,  improvement  of i,  588;  IV,  3231 

Cleveland. Cincinnati, Chicago  and  St.  Louis  Railway  Company,  bridge  of..  1,622 
Cleveland  Harbor.  Ohio: 

Bridge  at,  reconstruction  of_. 1,6^ 

Estimate  of  cost  of  improvement 1,536;  iv,8075 

Harbor  lines 1,39;  iv,3080 

Improvement  of i,530;  IV, 3057 

Water  levels 1,637;  VI,3859,3«61 

Clinch,  Fort,  Fla.  (.sf'r  Cumberland  Sound) 1,27,886 

Clinch  River,  Tenn.,  improvement  of 1,408;  Ul,2303 

Clinton  River.  Mich.,  improvement  of 1,519;  IV, 3001 

Clubfoot  and  Harlowe  Canal,  N.  C,  improvement  of  waterway  via.  1, 237;  U,1497 
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Clubfoot  River,  N.  C. ,  improvement  of  waterway  via 1, 287;  n,  1497 

Clybourn  Place,  Chicago,  111.,  bridge  across  Chicago  River i,  620 

Coan jock  Bay,  N.  C. ,  improvement  of  waterway  via i,  229;  n,  1481 

Cocheco  River,N.H.,  improvement  of i,59;  1046 

Coenties  Reef,  East  River,  N.  Y. ,  examination  and  snrvey i,  142 

Cohasset  Harbor, Mass., examination  and  survey i,81 

Colchester,  Vt ,  construction  of  bridge  across  Lake  Champlain i,  619 

Colgate  Creek,  Md., removal  of  wreck  .  i, 205;  n,  1410 

Co/.  GruW)  (tugboat) ,  removal  of  wreck  of i,147;  n,1277 

Colleton  County,  S.C.,  bridge  of i,625 

Colorado,  Department  of  the,  reconnaissances  and  explorations i,  639;  vi,  8880 

Colorado  River,  Tex.,  examinations  and  surveys 1,846 

Columbia,  S.  C. ,  construction  of  bridge  across  Congaree  River i,  623 

Columbia,  Department  of  the,  reconnaissances  and  explorations  .. .  i, 639;  ▼!, 8879 
Columbia  River,  Oreg.  and  Wash. : 

Boat  railway,  construction  of 1,582;  iv,8221 

Cascades  Canal,  construction  of 1,584;  iv,8222 

Cascades  Canal,  operating  and  care i,586;  iv,8224 

Celtic, Greg.,  improvement  above i,580;  iv,8219 

Gauging i,598;  iv,3250 

Mouth  of ,  defenses  at 1,86,998 

Mouth  of,  examination  and  survey i,599 

Mouth  of,  improvement  at i,595;  iv,8246 

Mouth  to  Willamette  River,  examination  and  survey i,  599 

Mouth  to  W  illamette  River,  improvement  from 1, 592;  iv,  8289 

Three-mile  Rapids, improvement  at i,582;  iy,8221 

Tongue  Point,  Oreg. ,  improvement  below i,  594;  rv,  8245 

Vancouver,  Wash.,  to  Willamette  River,  improvement  from. . .  i,  586;  iv,  8229 

Colusa  County  and  town ,  Cal. ,  bridge  across  Sacramento  River i,  628 

Compton  Creek,  N.  J.,  improvement  of i,161;  n,1812 

Conanicut  Island,  Narragansett  Bay,  R.  L,  harbor  lines  at  Jamestown. .  i,  89, 1146 

Conecuh  River,  Ala.,  improvement  of 1,298;  n,1674 

Congaree  River,  S.  C. : 

Construction  of  bridge  near  Columbia i,628 

Improvement  of 1,251;  ii,1539 

Improvement  between  Columbia  and  Qranby    i,  252;  n,  1542 

Congressional  bills  authorizing  construction  of  bridges,  examination  of . .        i,  89 
Conneaut  Harbor,  Ohio: 

Improvement  of i,534;  iv,8071 

Water  levels i,637;  vi,  8859, 3861 

Connecticut,  defenses  of  coast i,  19,  747 

Connecticut  River,  Conn.,  improvement  below  Hartford i,  104, 1158 

Contentnia  Creek,  N.  C,  improvement  of i,  285;  n,  1492 

Contest  (schooner),  removal  of  wreck  of - i,  478;  rv,  2812 

Contingencies  of  rivers  and  harbors,  estimate  of  appropriation  for i,  615 

Continuing  contracts i,88 

Allegheny  River,  Pa.,  locks  and  dams i»421;  m,2404 

Aransas  Pass,  Tex i,844;  n,1972 

Ashtabula  Harbor,  Ohio 1,533;  iv,8068 

Baltimore  Harbor,  Md 1,203;  n,1405 

Bay  Ridffe  Channel,  New  York  Harbor,  N.  Y i,  144;  u,  1266 

Big  Sandy  River, Ky.  and  W.  Va 1,488;  in,2501 

Black  River  (Lorain)  Harbor,  Ohio 1,529;  rv,8055 

Black  Rock  Harbor,  Buffalo,  N.  Y 1,540;  iv,  3114 

Black  Warrior  River,  Ala. ,  below  Tuscaloosa i,  805;  ii,  1708 

Black  Warrior  River,  Ala.,  from  Tuscaloosa  to  Daniels  Creek  .  i,  804;  n,  1702 

Boston  Harbor.  Mass 1,71.1074 

Bridgeport  Harbor,  Ck)nn 1,112,1168 

Buffalo  entrance  to  Erie  Basin  and  Black  Rock  Harbor,  N.  Y. .  i,  540;  rv,  3114 

Buffalo  Harbor,  N.  Y i,538;  iv,8101 

Buttermilk  Channel,  New  York  Harbor,  N.  Y i,144;  ii,12«6 

Calumet  Harbor, HI i,477;  iv,2838 

Cape  Porpoise  Harbor,  Me 1,58,1045 

Casaades  Canal, Columbia  River, Oreg i,584;  iv,8222 

Charleston  Harbor,  S.  O 1,252;  II.1542 

Chicago  River,  m 1,476;  rv,2826 

Chrisfiana  Rirer,  Del 1.182;  ii,1869 


Digitized  by 


Google 


10  INDEX. 

Continaing  contracts— ContiniiecL 

CleyeUDd  Harbor,  Ohio i,  530;  it,  SOOT 

Colombia  River  at  the  Cascades,  Oreg i,584;  iv.8222 

Congaree  River,  S.  C i,252;  n,1542 

Cumberland  River  above  Nashville,  Tenu i,399;  111,2348 

Cnmberland  Sound,  Gbk  and  Fla 1,267;  n,15W 

Deep  Creek,  Va.,  and  waters  connecting  with  Pamlico  Sonnd . .  i,  228;  n,  1480 

Delaware  Bay,  Del.,  harbor  of  refoffe i,173;  ii,1854 

Delaware  River,  N.  J.,  Pa.,  and  Del i,164;  n,1817 

Detroit  River, Mich 1.520;  iv,300S 

Dolnth  and  Superior  Harbor,  Minn,  and  Wis i,449;  iii,26U 

Dunkirk  Harbor,  N.  Y i,537;  iv,3098 

East  Channel,  New  York  Harbor,  N.  Y i,142;  0,1261 

Elizabeth  River,  Va. ,  to  Pamlico  Sound,  N.  C. ,  waterway i,  228;  n,  1480 

Erie  Basin,  Buiao,  N.  Y i,540;  iv,8114 

Everett  Harbor,  Wash 1,608:  iv,3273 

Falls  of  Ohio  River  at  Louisville,  Ky i,440;  m,2545 

Oalveston  Harbor,  Tex 1,338;  n,l»5S 

Grays  Harbor,  Wash i,600;iv,3261 

Great  Kanawha  River,  W.  Va i,427;ra,247« 

Great  Lakes,  channels  in  connecting  waters  of i,  505;  rv,  2858 

Gulfport,  Miss.,  channel  to  Ship  Island  Harbor i,  312;  n,  1728 

Hay  Lake  Channel,  St  Marys  River,  Mich i,  508;  iv,  2979 

Horn  Island  Harbor,  Miss i,  310;  n,  1718 

Hudson  River,  N.  Y i,  151;  n,  12« 

Humboldt  Harbor  and  Bay,  Cal i,  659;  iv,8l85 

lUlnois  and  Mississippi  Canal,  ni 1.482;  iv,385S 

Indiana  Chute,  faUs  of  Ohio  River,  Louisville,  Ky i,  440;  m,  2545 

Kenosha  Harbor,  Wis i,  469;  rv,2781 

Kentucky  River,  Ky i,  437;  ni,3518 

Keweenaw  Bay  to  Lake  Superior,  Mich.,  waterway  from i,  452;  m,  2707 

Lorain  Harbor,  Ohio i,  529;  iv,^ 

Michigan aty  outer  harbor,  Ind i,  486;  iv,38S^ 

-     MilwaukeeBay,  Wis.,  harbor  of  refuge i,  466;  rv,  2707 

Mississippi  River,  closure  of  Pass  a  Loutre i,  823;  n,  1841 

Mississippi  River,  Head  of  Passes  to  Ohio  River ''^^^»^»^ 

Mississippi  River,  between  Missouri  and  Ohio  rivers if  89, 370;  m,  2058 

Mississippi  River,  between  Missouri  River  and  St  Paul ...  i,  39, 375;  m,  2W 

Mississippi  River,  between  St  Paul  and  Minneapolis i,  878;  m,  2173 

Missouri  River,  below  Sioux  City,  Iowa i,  617;  vi,8655 

Mobile  Harbor,  Ala i,  303;  n,  1096 

Monongahela  River,  W.  Va.  and  Pa 1,417,418;  m.2S78,2875 

NarragansettBav,B.  I h^A^ 

New  Haven  Harbor,  Conn 1'1^»^1S 

Newtown  Creek,  N.  Y i,137;  n,1289 

New  York  Harbor,  N.Y.,  East  Channel    i,142;n,12g 

New  York  Harbor,  N.  Y.,  Gowanus  Bay  channels i,144;  n,!^ 

New  York  Harbor,  N.Y.,  Newtown  Creek.  i,137;  ii,12^ 

Norfolk  Harbor,  Va.,  to  Pamlico  Sound,  N.  C 1.228;  n,14g 

Northern  and  Northwestern  Lakes,  channels  connecting i,  505;  iv» 29^ 

Oakland  Harbor,  Cal i,554;  iv.8lg 

Ocmulgee  River,  Qa i,268;  n,158a 

Ohio  River,  falls  at  Louisville,  Ky i,440;  ni.3545 

Ohio  River,  movable  dams i,414;  ni,23» 

Osage  River,  Mo i,617;  vi,86g 

Pamlico  Sound,  N.  C,  waterway  to  Norfolk  Harbor,  Va 1,228;  n,l480 

Pascagoula  River,  Miss 1,810;  n,1718 

Pass  a  Loutre,  Mississippi  River i,323;  n,184l 

Patapsco  River,  Md... i,203;  n.l4(^ 

Plaquemine  Bayou,  La i,325;  n,1844 

Point  Judith  harbor  of  refuge,  R.  I i,98,ll» 

Portage  Lake  harbor  of  refuge,  Mich i,501;  iv,2Sm3 

Portland  Harbor,  Me.,  including  Back  Cove I,65,1W1 

Potomac  River,  below  Washington,  D.  C i,209;  ii,l«9 

Providence  River  and  Narragansett  Bay,  R.  I h^'}iE 

Racine  Harbor.  Wis 1,468;  iv,2775 

Red  Hook  Channel.  New  York  Harbor,  N.  Y i,144;  n,l^ 

Rockland  Harbor,  Me i,51»l(w 
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Cknitinning  contracts— Gontdnned. 

Sabine  Pass,  Tex 1,835;  n,1858 

Sacramento  River,  Gal i,  557;  iv,  8169 

St.  Joseph  Harbor,  Mich i,488;  iv,2901 

St.  Marys  River,  Mich.,  Hay  Lake  Channel i,608;  iv,2979 

Sandbeach  harbor  of  refuge,Mich i,518;  iv,2988 

San  Francisco  Harbor,  Cal i,554;  iv,8162 

San  Pedro  Bay, Cal i,550;  iv,8156 

Savannah  Harbor,  Oa i,255;  n,1559 

Savannah  River,  Ga. ,  between  Augusta  and  Savannah i,  257;  n,  1567 

Sheboygan  Harbor.  Wis i,  465;  iv,  2762 

Ship  channel  connecting  waters  of  the  Great  Lakes i,  505;  rv,  2958 

Ship  Island  Harbor,  Miss.,  channel  to  Gnlfport i,812;  n.l722 

South  Chicago  Harbor, UL  (see Calnmet  Harbor) i,477;  iy,2888 

Superior  Harbor,  Wis 1,449;  m,2611 

Superior  Lake  to  Keweenaw  Bay,  Mich.,  waterway  from i,  452;  m,  2707 

Tampa  Bay.  Fla i,282;  n,1682 

Toledo  Harbor ,  Ohio i,524;  iv,8020 

Tombigbee  and  Warrior  rivers,  below  Tuscaloosa,  Ala i,805;  n,  1708 

Union  Kiver,  Me 1,47,1024 

Vicksburg  Harbor,Mi8S i,857;  n,2016 

Warrior  Kiver,  Ala.,  below  Tuscaloosa i,805;  n,1708 

Warrior  River,  Ala. ,  from  Tuscaloosa  to  Daniels  Creek i,  804;  n,  1702 

White  River  (Upper),  Ark i,865;  n,2038 

Willamette  luver,  above  Portland,  Oreg i,691;  iv,8234 

Wilmington  Harbor,  Del i,182;  n,1869 

WinyahBay.aO i,247;  n,1527 

Tamhill River,  Oreg i,591;  iv,8284 

Yaquina  Bay,  Oreg i,574;  iv,8212 

YazooRiver,  Miss.,  at  the  mouth i,857;  n,2015 

Contracts,  oontinuinj;.    See  Continuing  contracts. 

Cooper  Cieek.N.  J.,  improvement  of i,177;  n,1860 

Coosa  River,  Qa,  and  Ala. : 

Improvement  above  East  Tenn.,Va.  and  Ga.  R.  R.  Bridge i,800;  n,1682 

Improvement  below  East  Tenn.,Va. and  Ga.R.R. Bridge i,301;  n,1689 

Operating  and  care  of  locks  and  dams i,802;  u,1692 

Coos  Bay,  Harbor,  and  River,  Oreg. : 

Dredging  harbor i,568;  iv,8205 

Improvement  of  entrance  to  bay  and  harbor.. i,567;  rv,8208 

Improvement  of  river • .  i,570;  iv,8208 

Copper  Harbor,  Mich.,  examination  and  survey i,  456 

Coquille  River,  Oreg. : 

Improvement  below  Coquille 1,568;  iv,8200 

Improvement  between  Coquille  and  Myrtle  Point —  i,  565;  rv,  8202 

Coraopolis  and  Sewickley  Bridge  Company,  bridge  of i,620 

Cordelia  Slough, Cal., construction  of  bridge  across i,622 

Cornelia  Ann  (pungy), removal  of  wreck  of i,202;  n,1898 

Corporations,  occupancy  of  public  stmctures  by i,88 

Corps  of  Engineers: 

Changes  in  ];>ersonnel i,8 

Laws  of  Fifty-fifth  Congress,  third  session,  affecting  the yi,8908 

Number  and  distribution  of  officers i,8 

Officers  detached i,4 

Coscob  Harbor.  Conn.,  improvement  of 1,122,1184 

Cottage  City,  Mass.,  examination  and  survey  at i,97 

Cotuit  Harbor.  Mass.. examination  and  survey 1.97 

Courtableau  Bayou,  La.,  improvement  of i,826;  n,1847 

CowHtz  River,  WaslL,  improvement  of i,597;  rv,8249 

Craft,  sunken.    See  Wrecks. 

Crescent  Bay  and  City,  Cal.,  examination  and  survey  at i,661 

Crisfield  Harbor,  Md.: 

Harbor  lines i,89;  II.1899 

Removal  of  wreck i,202;  u,1898 

Crpatan  Sound,  N.  C.  improvement  of  waterway  to  Norfolk,  Va..  i,228;  n,  1480 

OiWAce^,  i>avtd  (barge),  removal  of  wreck  of i,147;  n,1278 

Crooked  River,  Fla.  (see  Carrabelle  Bar  and  Harbor) i,288;  n,1647 

Crooked  Slough,  IlL,  survey  for  dam  across i,877 

Cross  Bip  Li^t-Shipt  Vineyard  Sound,  Mass.,  removal  of  wreck  near.,  i, 96, 1144 
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Crystal  River.  Fla.,examinationand  snrvey i,288 

Ctulams  Ripple,  Ohio  River,  survey  at 1,417:  in,  2367 

Cmnberlana  River,  Tenn.  and  Ky.: 

Gauging (»e€ Mississippi  River) 1,88,860;  11,2025 

Improvement  above  Nashville,  Tenn i,399;  ra,2242 

Improvement  below  Nashville,  Tenn 1,397;  m,  2238 

Cumberland  Sound,  Ga.  and  Fla.: 

Defenses  of 1,27,886 

Improvement  of i,267;  n,1593 

Current  River,  Ark.  and  Mo.: 

Elzamination  andsurvey i,869 

Improvement  of 1,367;  n,  2042 

Currituck  Sound,  N.  C. ,  improvement  of  waterway  via i,  229;  n,  1481 

Curtis  Bay,  Baltimore,  Md.: 

Alteration  of  bridge  across  Stone  House  Cove 1,624.626 

Improvement  of  channel  to i,204;  ii,1409 

Cut-off,  Apalachicola  River,  Fla. ,  improvement  of i,  290;  n,  1653 

Cuyahoga  River,  Ohio: 

Bridge  at  Cleveland,  reconstruction  of i,628 

Estimate  of  cost  of  improving  Cleveland  Harbor i,  536;  rv,  3075 

Harbor  lines  at  Cleveland i,39;  iv,30e0 

Improvement  of  Cleveland  Harbor i,580;  iv,8057 

Cypher  (lighter),  removal  of  wreck  of 1,266;  n,1592 

Cypress  Bayou,  Tex.  and  La.,  improvement  of 1.3^;  n,1998 

D. 

Dams.    See  Canals  and  Waterwajrs. 

Darien  Harbor,  Ga.: 

Defenses  of 1,27,883 

Improvement  of 1,^80;  n,1574 

Davis  island  Dam,  Ohio  River,  Pa.,  operating  and  care i»413;  in, 2347 

Debris,  mining,  in  California 1,618;  vi,3747 

Deep  Creek  Branch,  Elizabeth  River,  Va.: 

Estimate  of  cost  of  dredging 1,232;  n,  1485 

Improvement  of  waterway  via 1,228;  ii,1480 

Deer  Island  Thoroughfare,  Me.,  removal  of  wreck 1,62,1049 

Defenses,  seacoast.    ^ee  Fortifications. 

Delaware  Bay  and  River,  N.  J.,  Pa.,  and  Del.: 

DefeuBes  of  river 1,22,789 

Delaware  Breakwater,  Del.,  construction  of,  including  final  report 

thereon i,172;  11,1345,1848 

Harbor  of  refuge  in  bay,  construction  of i»173;  u,1354 

Improvement  of  river i,164;  ii,1317 

Marcushook,  Pa.,  improvement  of  ice  harbor i,  171;  n,1344 

Philadelphia  and  Camden  harbors,  improvement  of,  including  final 

report  thereon i,168;  n,  1328,1380 

Pier  near  Lewes,  Del.,  construction  of i,  171;  n,1344 

Waterway  to  Chincoteague  Bay,  Va.,  improvement  of i,  190;  n,  1381 

Wrecks,  removal  of i,  182;  n,  1807 

Delaware  Breakwater,  Del.,  construction  of,  including  final  report  there- 
on  1,172;  U,  1845,1840 

Delta  Point,  La.  («ee  Mississippi  River) i,616:  v,329I,3338 

Departments,  Executive,  Washington,  D.  C,  telegraph  and  telephone 

connections  between i,633;  vi,3838,8842 

Departments,  military,  reconnaissances  and  explorations i,639;  vi,3871 

Depot,  Engineer,  Willets  Point,  N.  Y 1,6,8,000 

Derelicts.    -SVe  Wrecks. 

Deschutes  River,  Wash.  («c«  Olympia) 1,605;  iv,8270 

Des  Moines  Rapids  Canal  and  Dry  Dock,  Mississippi  River,  operating  and 

care ..  i,876;  in,3100 

Dee  Plaines  River,  111.,  survey  for  extension  of   navigation  to  Lake 

Michigan 1,485;  IV,3890 

Detroit  and  Northern  Railway  Company,  bridge  of 1,033 

Detroit  River,  Mich.: 

Improvement  of i,520;  iv,8008 

Improvement  of  channels  in  waters  connecting  Great  Lakes. . .  i,  505;  iv,3958 

Diamond  Reef,  Sast  River,  N.  Y.,  examination  and  sorvay i»ltf 
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DiokinBon  Bayou,  Tex.,  ezamination  andflnryey i,846 

Dismal  Swamp  Canal,  Va.  and  N.  C,  improvement  of  waterway  via.  i,  228;  n,  1480 

Disposition  of  personal  property  when  not  needed i,43 

District  of  Columbia.    See  Washington. 

Dividing:  Creek  (La  Trappe River),  Md.,  improvement  of i,194;  n,188« 

Division  engineers it  48 

Divisions,  engineer  — i,48 

Doboy  Bar,  Qa.,  improvement  of 1,260;  n,1573 

2>cmnett  (canal  boat),  removal  of  wreck i,147;  n,1277 

Double  Bayou,  Tex.,  improvement  of i,343;  u,1970 

i>ouoto88  (tng),  removal  of  wreck  of i,254;  u,1550 

Dre^e  boats: 

For  works  in  Florida,  construction  of i,277;  ii,1618 

For  works  on  Texas  coast,  procurement  of i,343;  n,  1970 

Sale  of .  when  not  needed i,43 

Dubuque,  Iowa,  reconstruction  of  bridge  across  Mississippi  River i,  619 

Dubuque  and  Dunleith  Bridge  Company,  bridge  of i,619 

Duck  Creek  (Smyrna  River) ,  Del. : 

'   Improvement  of i,187;  n,1876 

Removal  of  wreck i,202;  n,1398 

Duck  Island  Harbor,  Conn. ,  construction  of  harbor  of  refuge i,  106, 1161 

Duluth  Harbor,  Minn.: 

Improvement  of i,449;  m,2611 

Improvement  of  channels  in  waters  connecting  Great  Lakes . .  i,  505;  rv,  2953 
Dunkirk  Harbor,  N.  Y.: 

Elxamination  andsurvey - i,648 

Improvement  of i,537;  iv,8096 

Dunleith,  IlL ,  reconstruction  of  bridge  across  Mississippi  River i,  619 

Duval  County,  Fla.,  bridge  of i,625 

Duwamish  River,  Wash,  (see  Puget  Sound) i,603;  iv,3267 

Duxbury  Harbor,  Mass.,  improvement  of —  i,78,  1085 

Dyckmans  Meadows,  N.  Y.  (»ce  Harlem  River) i,185;  u,1232 

DyerCounty,  Tenn.,  bridge  of 1,620 

Dsmamite  batteries i»13 

E. 

Eads,  James  B.,  improvement  of  South  Pass,  Mississippi  River,  by  repre- 
sentatives of 1,40,817;  n,1815 

East  Bay  Bayou,  Tex.,  examination  and  survey i,846 

East  Channel,  New  York  Harbor,  N.  Y.: 

Improvement  of i,142;  n,126l 

Survey  of I,147;  li,1279 

East  Chester  Creek,  N.  Y.,  improvement  of i,128;  n,1215 

East  Dubuque,  111.,  reconstruction  of  bridge  across  Mississippi  River i,  619 

Eastern  Bay,  Md. ,  examination  and  survey  of  (^aibome  Harbor i,  208 

Eastern  Branch,  Elizabeth  River,  Va.  («ee  Norfolk  Harbor) i,223;  n,1471 

Eastern  Branch,  Potomac  River,  D.  C.  («ee  Anacostia  River) 1,222;  n,1443 

East  Pass,  Carrabelle  Harbor,  Fla.,  examination  and  survey i,  802 

East  River,  Qa.    See  Brunswick. 
Bast  River,  N.  Y.: 

Examination  and  survey  of  Diamond  and  Coenties  reefs i,  142 

Harbor  lines i,39;  n,  1254, 1255, 1258 

Improvement  of i,184;  u,1229 

Improvement  of  Wallabout  Channel i,188;  n,1242 

Survey  of  Wallabout  Channel    i,141;  n,1251 

Eaton.  J,  M,  (schooner) ,  removal  of  wreck  of 1,81,1094 

Echo  Bay,  New  Rochelle,  N.  Y.  (ace  New  Rochelle  Harbor) i,  142 

Edenton  Bay,  N.  C,  improvement  of i,230;  n,1482 

Eiffhth  Army  Corps,  reconnaissances  and  explorations i,  639;  vi,  8871 

Elizabeth  River,  N.  J.,  improvement  of i,157;  n,1805 

Elizabeth  River,  Va.: 

Bridge  across  Southern  Branch,  construction  of i,622 

Estimate  of  cost  of  dredging  Deep  Creek  Branch 1,282;  n,  1485 

Improvement  of. i,224;  n,1473 

Norfolk  Harbor  and  approaches,  improvement  of i,  223;  u,  1471 

Waterway  to  Albemarle  Sound,  N.  C,  improvement  of 1,229;  n,  1481 

Waterway  to  sotmds  of  North  Carolina,  improvement  of 1,228;  n,1480 

Western  Branch,  improvsment  of i,225;  ii,1474 
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Elkpolnt,  S.  Dak.  («ee  Miasouri  River) i,889;  in,8321 

ElkBiyer,  Md.: 

Examination  and  BnrreT i,203 

Removal  of  wrecks  of  J.  E.  OiUingham  and  Wm.  E.  WeUer i,  202;  ii,  1S98 

Elk  River,  Tenn. and  Ala.: 

Improvement  of i,409;  m,2306 

Preliminaryreport of  survey i»410;  m,2308 

Elk  River,  W.  Va.: 

Constmction  of  bridge  at  Clay 1,621 

Examination  and  survey i,440 

Improvement  of i,  429;  m,  2495 

Elliott,  John  W,  (sloop) ,  removal  of  wreck  of,  in  Delaware  River. .  i,  182;  n,  1367 

Ellis,  Joseph  R,  (schooner) ,  removal  of  wreck  of 1,182;  n,1867 

Elmbuikments i,14 

Embarrass  River,  Wis. ,  constmction  of  bridge  across i,621 

Emplacements i,10 

Ehnployees,  in jored,  recommendation  in  aid  of i,43 

Enmcott  Board . i,9 

Engineer  Depot,  Willets  Point,  N.  Y 1,6,8,660 

Engineer  divisions i,48 

Engineer  officers, equipment  of  civilian  assistants  to i,8,664 

Engineers, Battalion  of 1,6,657 

Engineers, Chief  of , officers  on  duty  in  office  of 1,641 

Engineer  School,  Fort  Totten,N.Y 1,6,8,653 

Engineers,  Corps  of : 

Changes  in  personnel . i,8 

Laws  of  Fifty-fifth  Congress,  third  session, affecting  the vi,3903 

Nnmber  and  distribution  of  officers .-         l,8 

Officers  detached i,4 

Engineers,  division 1,48 

Engineers, The  Board  of 1,5,645 

Engineer  troops  and  civilian  assistants,  equipment  of 1,8,664 

£2quipmentof  engineer  troops  and  civilian  assistants 1,8,664 

Erie  Basin,  Buffalo,  N.Y.,  improvement  of  entrance 1,540;  iv,8114 

Erie  Canal,  N.Y.,  preservation  of  bench  marks i,686;  yi,8859 

Erie  Harbor,  Pa.: 

Improvement  of _ 1,586;  iv,8091 

Water  levels 1,687;  Vl,8859,8861 

Erie  Lake : 

See  also  Northern  and  Northwestern  Lakes. 

Water  levels  i,687;  vi,8859,8861 

Escambia  River,  Fla.,  improvement  of i,208;  n,1674 

Escanaba,  Mich.,  water  levels 1,637;  vi,8869,3860 

Esopus  Creek.  N.  Y.  («ee  Saugerties  Harbor) 1,168,164;  n,1299 

Essex  River.  Mass.,  improvement  of 1,65,1068 

Estherville-Minim  Creek  Canal,  S.  C.  (see  also  Santee  River) . . .  i,  249, 255;  n,  1588 
Estimates  of  appropriations  required : 

Fortifications i,87 

River  and  harbor  examinations,  surveys,  etc 1,616 

River  and  harbor  improvements i,38 

EverettHarbor,  Wash.,  improvement  of 1,608;  rv,8273 

Everett,  Wm.  (schooner),  removal  of  wreck  of n,1278 

Examinations,  estimate  of  appropriation  for 1,615 

Excelsior  (barge),  removal  of  wreck  of 1,96,1144 

Eixecutive  Departments,  Washington,  D.  C,  telegraph  and  telephone 

connections  between i,633;  vi,3838,3842 

Exeter  River,  N.  H.,  improvement  of 1,61,1048 

Elxplorations  and  reconnaissances  in  military  departments 1,689;  vi,8871 

Explosives.    See  Submarine  mines  and  Torpedoes. 

F. 

Fairhaven,  Mass.    See  New  Bedford. 

Fairport  Harbor,  Ohio,  improvement  of i,582;  iv,8064 

Fairy  Lake,  Tex.  and  La.  («ce  Cypress  Bayou) i,350;  ii,1992 

Falia,  Bogue,  La.,  improvement  of i,318;  n,18S8 

Fall  River  Harbor,  Maaa.,  improvement  of 1,91,1180 
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Feather  RiTor,  Gal.: 

Improvement  by  California  Debris  Commission 1,618;  vi,8747 

Improvement  of i,667;  iy,8169 

Femandina,  Fla.: 

Defenses  of i,27,888 

Improvement  of  waterway  to  Savannah,  Gb i,  265;  n,  1590 

Fishing  Creek,  N.  C,  improvement  of l,  234;  u,  1480 

Five-mile  Creek,  Ala.,  survey  for  canal  to  Warrior  River i,  317;  n,  1780 

Five-mile  River  Harbor,  Conn.,  improvement  of 1,119,1180 

Flag  Lake  and  River,  Wis.  («ce  Portwing) i,456 

Flathead  River,  Mont: 

Improvement  of 1,614;  iv,8280 

Survey  of i,614 

Flint,  Fannie  (schooner) ,  removal  of  wreck  of 1,96,1145 

Flint  River,  Ga.,  improvement  of 1, 292;  n,  1667 

Florida,  State  of: 

Construction  of  dredge-and-snag  boat i,277;n,161d 

Defenses  of  east  coast i,27,888 

Plan  and  estimate  of  cost  for  removing  water  hyacinth i,  40, 277;  n,  1618 

Remoying  water  hyacinth 1,276;  u,  1612 

Floyd,  Sergt  Charles,  monument  to i,641 

Flushing  Bav,  N.  Y.,  improvement  of i,  188;  n,  1227 

FlynnsKnoU,  N.  T.,  removal  of  wreck  on i,  147;  u,  1278 

Foreign  possessions,  defense  of i,9 

Forked  Deer  River,  Tenn.: 

Construction  of  bridge  at  Yellow  Bluff i,620 

Improvement  of i,  396;  in,  2285 

Fort  Clinch, Fla.  («ee  Cumberland  Sound) i,27,886 

Fortifications: 

Dynamite  batteries l,12 

Estimates  of  appropriations  required i,87 

Qunand  mortar  batteries i,10 

-  Insular  possessions i,9 

National  Defense  appropriation  and  allotments i,15 

Preservation  and  repair  of i,13 

Pro^jessof  work. i,9 

Projects 1,9 

Range  and  ];>osition  finders i,18 

Sea  walls  and  embankments i,14 

Sites 1,14 

Submarine  mines i,15 

Supplies  for  coast  defenses i,14 

Temporary  defenses i,  10 

Fort  Johnston,  N.C.,  defenses  at 1,26,846 

Fort  McHenry, Md.  («ce  Baltimore) 1,23,805 

Fort  Macon,  N.C.,  defenses  at 1,26,846 

Fort  Marion,  Fla., defenses  at i,28,888 

Fort  Monroe,  Va.  (see  Hampton  Roads) 1,25,834 

Fort  Montgomery,  N.  Y.  («e€  Great  Lakes) 1,33,975 

Fort  Niagara,  N.  Y.  (see  Great  Lakes) i,  33, 974 

Fort  Pierre,  S.  Dak.  («ee  Missouri  River) i,387;  iii,2219 

Fort  Pulaski,  Ga., defenses  at 1,27,870 

Fort  Screven,  Ga-,  defenses  at i,27,870 

Fort  Totten,N.Y.,  post  of 1,5,6,8,651 

Fort  Washakie,  Wyo.,  military  road  to  Buffalo  Fork,  Snake  River,  i,  640;  vi.  8881 

Fort  Wayne,  Mich.  («ce Great  Lakes) 1,88,974 

Fort  Wool,  va.,  («ec  Hampton  Roads) 1,25,841 

FostersFerry,Warrior  River,  Ala.,  construction  of  bridge i,628 

Fourche  Le  Fevre.River,  Ark. ,  construction  of  bridge  across i,  619 

Fox- (canal  boat),  removal  of  wreck  of 1,147;  n,1278 

Fox  River,  Wis.: 

Bridge  at  Omro,  reconstruction  of 1,621 

Bridge  at  Oshkosh,  reconstruction  of 1,620 

Examination  and  survey  of  Green  Bay  Harbor i,  474 

Harbor  lines  at  Oshkosh i,89;  iv,2819 

Improvement  of i,471;  iv,2789 

Improvement  of  Green  Bay  Harbor i,459;  iv,2784 

Operating  and  care  of  locks  and  dams i>473;  iy,2794 
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FraDkfort  Harbor,  Mich.,  improvement  of i,501;  nr,3944 

French  Broad  River,  Tenn. ,  improvement  of i,  406;  in,  2300 

Friend,  Lottie  K.  (schooner),  removal  of  wreck  of,  in  Delaware  Bay  i,  182;  u,  1367 
Falton,Ark.: 

Improvement  of  Red  River  above i,849;  n,1991 

Improvement  of  Red  River  below i,847;  u,1979 

G. 

Galena  River,  IlL,  operating  and  care  of  lock  and  dam 1,877;  ni,2168 

Oalveeton  Bay  and  Harbor,  Tex.: 

Deepening  channel  from  Ghilveeton  to  Texae  City i,339;  u,1962 

Defenses  of 1,33,951 

Improvement  of  channel  in  West  Bay 1,842,843;  u,  1968,1970 

Improvement  of  harbor 1.338;  n,  1953 

Improvement  of  ship  channel  and  BnfTalo  Bayon i,  340;  n,  1961, 1964, 1965 

Survey  of 1,346 

Wreck  at  harbor  entrance,  removal  of 1,845,  11,1972 

Gasconade  River,  Mo.,  improvement  by  Missouri  River  Commission.  i,617;  vi,3665 
Gauging: 

Columbia  River,  Oreg.  and  Wash i,598;  rv,8250 

Mississippi  River  and  principal  tributaries 1,88,360;  n,2025 

Mississippi  River  at  St.  Paul.  Minn 1,38,384;  m,2206 

Northern  and  Northwestern  Lakes 1,637;  yi,3859 

Gauley  River,  W.  Va.,  improvement  of..   1,431;  m,2496 

Gk>dney  Channel,  New  York  Harbor,  N.  Y.: 

Improvement  of 1,142;  11,1261 

Removal  of  wreck 1,147;  n,1276 

Genesee  River,  N.  Y.  («€«  Charlotte) i,  644;  iv,  8130 

George  Lake,  St.  Johns  River,  Fla.  (aee  Volusia  Bar) 1,271;  il,1602 

Gorges  River,  Me.,  improvement  of 1,53,1088 

Georgetown,  D.  C.    See  Washington. 
G^eo^getown,  S.  C: 

Examination  and  survey  of  Sampit  River 1,866 

Improvement  of  harbor 1,347;  li,1526 

Georgia  and  Alabama  Railway  Company,  bridge  of 1,619 

Georgia,  defenses  of  coast 1,27,870 

Qillingham,  J.  E,  (barge),  removal  of  wreck  of 1,202;  11,1396 

Glencove  Harbor,  N.  Y.,  improvement  of i,182;  n,1225 

Gloucester  Harbor,  Mass.,  improvement  of 1,66,1066 

Goat  Island  Ledge,  N.  H.  {see  Pull-and-be-damned  Point) 1,63 

Golden  Gate.  Cal . ,  examination  and  survey  of  channel  to  Karquines  Strait .       1, 661 

Goshen  Creek,  N.  J.,  improvement  of.- 1,180;  11,1862 

Gosport  Harbor,  N.  H.  {see  Isles  of  Shoals) 1,68 

Government  employees,  recommendation  in  aid  of,  when  injured i,  48 

Government  property,  sale  of ,  when  not  needed 1,48 

Government  structures,  occupancy  of 1,88 

Governors  Island.  New  York  Harbor.  N.  Y.,  removal  of  wreck 11,1278 

Gowanus  Bay,  Canal,  and  Creek,  N.  Y. : 

Bay  Ridge,  Red  Hook,  and  Buttermilk  channels,  improvement  of .  1, 144;  n,  1266 

Gowanus  Canal  (see  Bay  Ridge  Channel) 1,144;  ii,1266 

GOwanus  Creek  Channel,  improvement  of 1,146;  11,1274 

Grand  Calumet  River,  111.  and  Ind.: 

Bridges  across,  construction  of 1,622,628 

Harbor  lines  at  Calumet 1,89;  iv,2891 

Improvement  of 1,478;  iv,2838 

Improvement  of  Calumet  Harbor 1,477;  IV,3883 

Grande,  Boca,  Fla.,  examination  and  survey 1,288 

Grand  Haven  Harbor,  Mich. ,  improvement  of 1, 494;  rv,  2917 

Grand  Island,  Niagara  River,  N.  Y. ,  construction  of  bridge i, 619 

Grand  Isle,  Vt.,  construction  of  bridge  across  Lake  Champlain 1,619 

Grand  Lake,  La.  {see  Mermen  tan  River) 1,329;  n,1851 

Grand  Marais,  Mich.,  improvement  of  harbor  of  refuge 1,455;  in, 2719 

Grand  Marais,  Minn.,  improvement  of  harbor 1,448;  ni,2606 

Grand  Rapids  Lock  and  Dam,  Wabash  River,  operating  and  care.  1,444;  ni,2678 
Grand  River,  La.,  improvement  of 1,825;  n,1844 
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Grand  River,  Mich.: 

Improvement  of I,495;  iv,2920 

Improvement  of  Grand  Haven  Harbor i,4U4;  iv,2917 

Ghrand  Kiver,  Ohio: 

Construction  of  bridge i,622 

Improvement  of  Fairport Harbor i,582;  iv,8064 

Grand  Trunk  Railway  Company,  bridge  of i,619 

Omsse^  Sylvia  de  (steamer),  wreck  of  {see  Columbia  River,  below  Tongue 

Point) 1,594;  iv,3245 

Grays  Harbor,  Wash.,  improvement  of,  including  bar  entrance i,  600;  iv,  3281 

G^reat  Kanawha  River,  W.  Va.: 

Improvement  of i,427;  ni,2479 

Operating  and  care  of  locks  and  dams i>^9;  iu,2485 

Ghreat  Lakes: 

Defenses  on i,  33, 974 

Improvement  of  channels  in  waters  connecting i,  505;  i v ,  2953 

Preservation  of  bench  marks,  Erie  Canal,  N.Y i,  636;  vi,  3859 

Surveys  and  charts - i,633;  vi,8851 

Water  levels i,637;  vi,3859 

Great  Pedee  River,  S.  C,  improvement  of i,246;  ii,1523 

Great  Salt  Pond,  Block  Island,  R.  I. ,  improvement  of i,  95, 1 141 

GreatSodusBay.N.  Y.,  improvement  of  harbor i,645;  iv,3138 

'lien.,       '     •      " 


Green  Bay,  Mich.,  water  levels  at  Escanaba i,637;  vi,8859,^ 

Green  Bay,  Wis.: 

Examination  and  survey  of  harbor 1.474 

Improvement  of  harbor 1,459;  iv,2734 

Green  Jacket  Shoal,  Providence  River,  R.  I. ,  removal  of i,  90, 1127 

Greenleaf  Bend,  Mississippi  River,  111. : 

Prevention  of  break  mto  Cache  River i,373;  iii,2088 

Survey  for  preventing  break  into  Cache  River i,375 

Greenport,  N.Y.,  removal  of  wreck  near n,  1278 

Green  River,  Ky.: 

Examination  and  survey i,448 

Improvement  above  mouth  of  Big  Barren  River  (Lock  No.  5) ,  i,  446;  m,  2583 

Operating  and  care  of  locks  and  dams i,446;  ni,2584 

Reconstruction  of  Lock  No.  2,  at  Rumsey 1,445;  in,2581 

Greenville  Harbor, Miss,  {see  Mississippi  River  Commission)..  i,616;  v, 3291, 8386 

Greenwich  Harbor,  Conn.,  improvement  of 1,123,1186 

Grounds,  public  buildings  and,  District  of  Columbia i,632;  vi,3811 

Ghrvbb,CoL  (tug),  removal  of  wreck  of i,147;  n,1277 

Golf  port,  Miss.: 

Improvement  of  channel  to  Ship  Island  Harbor i,  812;  ii,  1722 

Survey  for  channel  from  Ship  Island  Pass  and  Harbor i,  317;  u,  1787 

Golf  States,  removal  of  water  hyacinth: 

From  Florida  waters i,  276;  ii,  1612 

From  Louisiana  waters i,382;  ii,1855 

Plan  and  estimate  of  cost i,  40, 277;  u,1613 

Guns 1,10 

G  uyandotte  River,  W.  Va. : 

Examination  and  survey 1,440 

Improvement  of i,432;  in,2499 

H. 

^aK,  iWc^iard  (schooner) ,  removal  of  wreck  of i,141;  ii,1251 

Hammond,  Ind. ,  reconstruction  of  bridge  across  Calumet  River i,  628 

Hampton  Roads,  Va.: 

Defenses  of i,  25, 834 

Examination  and  survey  of  channel  at  Middle  Ground  Bar i,  238 

Hancock,  Mich. ,  rebuilding  bridge  across  Portage  Lake i,  618 

Harbor  lines,  establishment  of i,89 

Albina,  Oreg i,39;  iv,3251 

Allegheny  City,  Pa i,39;  iii,2449 

Annemessex  River,  Md i,39;  u,1399 

Baltimore  Harbor,  Md.,  at  SparrowA  Point i,39;  n,1410 

Boston,  Mass 1,39,1098,1100 

Bridgeport  Harbor,  Conn 1,39,1198 

Buflfalo  Harbor,  N.  Y i,89;  iv,8128 

Calumet  Harbor,  111 i,89;  iv,2891 

BNG  99 2 
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Harbor  lines,  etc.— Continued. 

Cambridge,  Mass 1,89,1100 

Charles  River,  Mass. ,  at  Boston  and  Cambridge 1,89,1098,1100 

Cleveland  Harbor, Ohio 1,89;  iv,3080 

Crisfield  HarlK>r,  Md   1,89;  n,1899 

EastRiver,N.Y   I,39;  n,  1254, 1255, 1358 

Fox  River,  Wis  ...  i,89;  iv,2819 

Hillsboro  River, Fla 1,39;  ii,1643 

Honolulu,  Hawaiian  Islands 1,89;  vi,3769 

Houghton,  Mich    1,89;  m,  2723 

Jamestown,  R.  I.,  Conanicnt  Island 1,39,1146 

Maumee  Bay,  Ohio 1,89;  iv,3078 

Narragansett  Bay,  R.L,  at  Jamestown 1,89,1146 

New  London  Harbor,  Conn 1,39,1189 

New  York  City,  N.  Y.,  in  East  River 1,39;  n,  1254, 1255, 1258 

Niagara  River,  N.  Y.,  at  Buffalo 1,89;  iv,3123 

Norwalk  Harbor,  Conn 1,39,1202 

Oak  Point,  N.Y I,89;  u,1255 

Ohio  River 1,39;  m,2449 

Oshkosh,  Wis 1,39;  iv,2819 

Patapsco  River,  Md 1,39;  n,1410 

Portage  Lake,  Houghton  County,  Mich I,39;  iii,2728 

Portland,  OreK 1,89;  iv,8251 

Potomac  River 1,39;  n,1463 

San  Francisco  Bay,  Cal 1,39;  iv,81»4 

Seattle,  Wash 1.39 

Sparrows  Point,  Md 1,39;  u,  1410 

Tacoma,  Wash i,39 

Tampa,  Fla 1,89;  n,1643 

Thames  River,  Conn.,  at  New  London 1,39,1189 

Toledo  Harbor,  Ohio 1,39;  iv,3078 

Washington,  D.  C 1,39;  11,1463 

West  Seneca,  N.  Y 1,39;  iv,3123 

Willamette  River,  Oreg 1,39;  iv,8251 

Harl)ors  and  rivers: 

Aid  to  employees  injured  upon  works  of i,43 

Appropriations  and  exi)enditure8 1,37,38 

Deterioration  in  works... i,38 

Eistimate  of  appropriation  for  examinations,  surveys,  etc i,  615 

Estimates  of  appropriations  for  improvement  of 1, 88 

Improvement  of 1,87 

Occupancy  of  structures  belonging  to  works  of 1,88 

Sale  of  personal  property  when  not  needed 1,48 

Harlem  River,  N.  Y.,  improvement  of 1,186;  11,1282 

Harlowe  River,  N.  C. ,  improvement  of  waterway  via .     1, 237;  n,  1497 

Hartford,  Conn.,  improvement  of  Connecticut  River  below 1,104,1158 

Havre  de  Grace,  Md.,  improvement  of  Susquehanna  River i,  192;  ii,1882 

Hay  Lake  Channel,  St.  Marys  River.  Mich.,  improvement  of 1,508;  iv,2979 

//(/2C//0H  (canal  boat),  removal  of  wreck  of 1,163;  n,1315 

Helena  Harbor,  Ark.  (s^e  Mississippi  River  Commission) 1,616;  v,  8291, 3336 

Hell  Gate,  East  River,  N.  Y. ,  improvement  of 1, 184;  ii,  1229 

Hempstead,  N.  Y.  (ste  Glencove  Harbor) 1,182;  ii,1225 

Herr  Island,  Allegheny  River,  Pa.,  construction  of  lock  and  dam..  1,421;  iii,2404 

Highland  Bayou,  Tex. ,  examination  and  survey 1, 346 

Hillsboro  Bay  and  River,  Fla.: 

Harbor  lines  atTampa. ..  i,39;  n,1648 

Improvement  of 1,284;  ii,1635 

Hills  Ferry,  San  Joaquin  River,  Cal. ,  construction  of  bridge i,  623 

Hi wassee  River,  Tenn. ,  examination  and  sui'vey i,  410 

Holland  (Black  Lake)  Harbor,  Mich.,  improvement  of 1,492;  iv,2913 

Holmes  Bayou,  Miss,  (.see  Pearl  River,  below  Jackson) 1,314;  ii,  1725 

Holmes  River,  Fla.,  improvement  of 1,295;  u,1666 

Holston  River,  Tenn.,  examination  and  survey 1,410 

Homochitto  River,  Miss.,  improvement  of 1,887;  11,1862 

Honolulu  Harbor,  Hawaiian  islands: 

Defense  of 1,9 

Harbor  lines 1,89;  vi,8769 

Hopefield  Bend.  Mississippi  River,  Ark.  and  Tenn.  (see  Mississippi  River 

Commission) 1,616;  V,8291,5 
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Horn  Island  Harbor  and  Pass,  Miss. : 

Improvement  of  harbor 1,810;  n,1718 

Survey  of i,817;  n,1784 

Hoirseshoe  Branch,  Ashepoo  River,  S.  C,  removal  of  wrecks 1,255;  u,1550 

Horseshoe,  the,  Chesapeake  Bay,  Va. ,  removal  of  wrecks  on i,  282;  n,  1484 

Horses,  sale  of,  when  not  needed 1,48 

Houghton.  Mich.: 

Harbor  lines  in  Portage  Lake 1,89;  in,2728 

Rebuilding  bridge  across  Portage  Lake 1,618 

Housatonic  River,  Conn.,  improvement  of 1,110,1166 

Houston,  Tex.,  improvement  of  waterway  to  Galveston. .  i,  840:  ii,  1961, 1964, 1965 
Howard  University  Reservoir,  Washington,  D.  C,  construction  of.  i,629;  vi,8797 

Hudson,  Fla.,  examination  and  survey  of  bay  at i,288 

Hudson  River,  N.  Y.: 

Bridge  at  New  York  City,  construction  of i,619 

Coxsackie  to  Troy,  improvement  from i,151;  n,1293 

Peekskill  Harbor,  improvement  of i,154;  n,1801 

Rondout  Harbor,  improvement  of 1,154;  n,1800 

Saugerties  Harbor,  examination  and  survey i,164 

Saugerties  Harbor,  improvement  of 1,158;  ii,1299 

Tar^^wn  Harbor,  examination  and  survey i,164 

Wrecks,  removal  of 1,147,168;  n,  1277, 1815, 1816 

Humboldt  Harbor  and  Bay,  Cal. ,  improvement  of i,  559;  rv,  8185 

Huntington  Harbor,  N.  Y.,  improvement  of 1,181;  n,  1228 

Huron  Harbor,  Ohio,  improvement  of 1,527;  iv,8051 

Huron  Lake  {see  also  Northern  and  Northwestern  Lakes) : 

Improvement  of  harbor  of  refuge  at  Sandbeach,  Mich 1, 518;  rv,  2988 

Water  levels i,  637;  vi,  8859, 8860 

Hutchinsons  Island,  Savannah  River,  Gkk.,  construction  of  bridge i,  619 

Hyacinth,  water,  removal  of: 

From  Florida  waters i,276;  u,161d 

From  Louisiana  waters 1,882;  n,1855 

Plan  and  estimate  of  cost i, 40,277;  n,1618 

Hyannis  Harbor,  Mass. : 

Examination  and  survey i,97 

Improvement  of  harbor  of  refuge 1,82,1104 

Removal  of  wreck 1,96,1145 

Hydraulic  mining  in  Calif omia L i,618;  vi,8747 

I. 

Illegal  mining  in  California i,618;  vi,8747 

Dlinois  and  Mississippi  Canal,  lU.: 

Construction  of l,482;  iv,S 

Operating  and  care  of 1,484;  iv,J 

Illinois  River,  m.: 

Bridge  near  Marquette,  construction  of i,628 

Chicago  Drainage  Canal i,40 

Improvement  of  -  i,480;  iv,2841 

Operating  and  care  of  locks  and  dams i,482;  rv,2849 

Surv^  for  extension  of  navigation  to  Lake  Michigan i,  485;  rv,  2890 

Indiana  Chute,  falls  of  Ohio  River,  Ey.,  improvement  of i,  440;  lu,  2545 

Indian  River  and  Indian  River  Inlet,  Fla. ,  improvement  of i,  273;  u,  1608 

Indian  River  Bay,  DeL ,  improvement  of  waterway  via i,  190,  u,  1881 

Individuals,  occupancy  of  public  structures  by i,38 

Injured  employees,  recommendation  in  aid  of i,48 

Insular  possessions,  defense  of i,9 

International  Bridge  Company,  bridge  of i,619 

Isabel,  Point,  Tex.,  examination  and  survey  of  Brazos  Santiago  Harbor. .      i, 846 

Isle  of  Wight  Bay,  Md. ,  improvement  of  waterway  via i,  190;  u,  1881 

Isles  of  Shoals,  N.  H.,  examination  and  survey i,62 


Jackscm  Creek,  Va.,  examination  and  survey i,228 

Jackson,  Harriet  S,y  removal  of  wreck  of i,1094 

Jacksonville  and  Atlantic  Railway  Company,  bridge  of i,  625 

Jacksonville,  Majrport  and  Pablo  Railway  Company,  bridge  of i,  625 

Jaoksonvillo,  Tampa  and  Key  West  Railway  Company,  bridge  of i,  628 
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Kootenai  River,  Idaho  and  Mont.: 

Improvement  above  Jennings i,613;  iv,3277 

Improvement  between   Bonners  Ferry   and  international    bound- 
ary  1,612;  IV,  8276 


La  Croese  Harbor,  Wis.,  improvement  of i»877;  in,2171 

Lafoorohe  Bayon,  La. : 

Constraction  of  bridgee  across ..: i,628 

Improvement  of i,828;  n,1842 

La  Grange  Bayou,  Fla.,iznprovement  of i,295;  n,1666 

Lagrange  Lo^  and  Dam,  Illinois  River,  111.,  operating  and  care. ..  i,  482;  rv,  2849 

Lake  Goonty,  Ohio,  bridge  of i,622 

Lakes,  Qreat.    See  Northern  and  Northwestern  Lakes. 

Larchxnont  Harbor,  N.  Y.,  improvement  of i)127;  n,1218 

La  Trappe  River,  Md.,  improvement  of if  194;  n,1886 

Laws: 

Fif tv-fifth  Congress,  third  session,  affecting  Ck>rp8  of  Engineers yi,  8908 

In  aid  of  injured  employees,  recommendation  regarding i,48 

Sale  of  personal  proper^  when  not  needed,  recommendtation  as  to i,  43 

Ixxtrson,  fate  (schooner),  removal  of  wreck  of 1,222;  u,1442 

X^eodtYU^  Breeze  (schooner),  removal  of  wreck  of 1,222;  n,1442 

Leaf  River,  Miss.,  improvement  of 1,812;  n,1721 

Leech  Lake,  Minn.,  reservoir  at: 

(Construction  of i,879;  in,2182 

Operating  and  oar© i,880;  m,2190 

Legislation: 

Fiftv-fifth  Congress,  third  session,  affectinf^  Corps  of  Engineers vi,  8908 

In  aid  of  injured  employees,  recommendation  regarding i,  43 

Sale  of  personal  proper^  when  not  needed,  recommendation  as  to i,  48 

Lemon  Bay,  Fla.,  examination  and  survey  of  inside  passage  to  Sarasota 

Bav 1,288 

Lemon  Creek,  N.  Y.  (see  Staten  Island-New  Jersey  channel) l,  156;  n,  1304 

Levisa  Fork,  Big  Sandy  River,  Ky. ,  improvement  of i,  436;  lu,  2511 

Lewes,  Del. : 

Construction  of  iron  pier  in  Delaware  Bay  near i,171;  ii,1344 

Improvement  of  waterway  to  Chinooteague  Bay,  Va i,  190 ;  n,  1381 

Lewis  River,  Wash.,  improvement  of i,596;  iv,3248 

Little  Assawaman  Bay,  Del.,  improvement  of  waterway  via i,  190;  ii,  1881 

Little  Calumet  River,  HI.,  construction  of  bridges.. i,622 

Little  Harbor,  N.  H.,  iinprovement  of  harbor  of  refuge 1,60,1047 

Little  Kanawha  River,  W.  Va.: 

Improvementof i,426;  m,2474 

Operatinfif  and  care  of  lock  and  dam i,426;  iii,2476 

Little  Mud  River,  Qb,  ,  iinprovement  of  waterway  via i,  265;  n,  1590 

Little  Narragansett  Bay,  R.  I.  and  Conn,  (see  Pawcatuck  River) i,  97, 1149 

Little  Pedee  River, B.C., improvement  of i,246;  u,1521 

Little  Pigeon  River,  Tenn.,  improvement  of i,407;  m,2301 

Little  River,  La.  («ee  Red  River)...  1,847;  n,1979 

Little  Rock,  Ark. ,  construction  of  bridge  across  Arkansas  River i,  618 

Little  Sodus  Bay,  N.Y.,  improvement  of  harbor i,545;  iv,8185 

Little  Tennessee  River,  Tenn.,  examination  and  survey i,410 

Little  Traverse  Bay,  Mich.  (eeePetoskey) i,  604;  iv,  2949 

Lockport,  La. ,  construction  of  bridge  across  Bayou  Lafourche i,  628 

Lockport  Bridge  Stock  Company,  bridge  of 1,628 

Locks.    See  Cimals  and  Waterways. 

Logan,Gton.  John  A.,  statue  of,  at  Washinton,D.C.  yi,8841 

Loggy  Bayou, La., construction  of  bridges  across i,619 

Lone  Tree  Point,  San  Pablo  Bay,  Cal. ,  examination  and  survey  off i,  561 

Long  Bridge,  Washington,  D.  C.  (see  Potomac  River) i,  206;  ii,  1413 

Long  Island,  N.  T.,  defensesof  southern  entrance  of  New  York  Harbor. . .  i,  21, 768 
Lonff  Island  Sound: 

Defensesof  eastern  entrance i,  19, 747 

Removal  of  wreck  off  Port  Chester,N.Y i,141;  n,1251 

Long  Tom  River, Oreg., improvement  of i,690;  iv,8238 

Lorain  County,  Ohio,  bridge  of i,621 

Lorain  Harbor,  Ohio : 

OoDStmotion  of  bridge i,621 

Improvement  of ifOM;  it,8060 
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Loaisiana,  State  of ; 

Plan  and  estimate  of  cost  for  remoying  water  hyacinth  ....  1,40,277;  n,1618 

Removing  water  hyacinth ^.  i,332;  ii,1855 

Lonisyille,  Ky : 

Improving  Ohio  River  at i,440;  ni,2545 

Operating  and  care  of  Louisville  and  Portland  Canal i,  442;  m,  2565 

Louisville  and  Portland  Canal,  Ky. : 

Enlargement  of 1,440;  ni,2545 

Operating  and  care 1,442;  ni,2565 

Lontre,  Pass  a,  Mississippi  River : 

Closing  crevasse *. i,321;  u,18d9 

Improving  outlet  at i,333;  u,1841 

Lower  Machodoc  Creek,  Va.,  improvement  of i,212;  n,1424 

Lubec  Channel,  Me  ,  improvement  of 1,44,1018 

Ludington  Harbor, Mich., improvement  of i,499;  iv,2936 

Lnmberton  Branch,  Rancocas  River.  N.  J. ,  improvement  of i,  174;  n,  1356 

Lydia  Jane  (schooner),  removal  of  wreck  of I^81,10d5 

Lynchs  River,  S.  C. ,  examination  and  survey 1,255 

Lynn  and  Boston  Railroad  Company,  bridge  of 1,622 

Lynn  Harbor,  Mass.: 

Improvement  of 1,69,1070 

Reconatmction  of  bridge  to  Saugus 1,622 

IL 

JfcDonoW  (canal  boat),  removal  of  wreck  of 1,163;  n,lS15 

McHenry,  Fort,  Md.  («ee  Baltimore) 1,23,805 

Mackinac  Harbor,  Mich. ,  examination  and  survey 1,522 

Ma^on  Bayou,  La.,  improvement  of i,354;  n,2006 

Macon,  Fort,  N.  C. , defenses  at 1,26,846 

Maine  Central  Railroad  Company,  bridge  of 1,622 

Maine,  defenses  of  coast 1,16,685 

Main  Ship  Channel,  New  York  Harbor,  N.  Y.: 

Improvement  of i,142;  u,1261 

Removal  of  wreck 1,147;  n,1277 

Maiden,  Mass. ,  construction  of  bridge  across  Mystic  River i,  623 

Maiden  River,  Mass.,  improvement  of 1,70,1071 

Mamaroneck  Harbor,  N.Y.,  improvement  of 1,126;  n,1210 

Manasquan  River,  N.  J.,  improvement  of 1,162;  n,1314 

Manatee  River,  Fla,,  improvement  of i,281;  n,  1630 

Manchac  Bayou.  La.,  improvement  of 1,320;  n,  1837 

Manchester  Harbor,  Mass.,  improvement  of 1,68,1068 

Manistee  Harbor,  Mich.,  improvement  of i,500;  iv,2939 

Manitowoc  Harbor  and  River,  Wis.: 

Construction  of  bridge 1,622 

Examination  and  survey  of  harbor i,474 

Improvement  of  harbor 1,464;  iv,2759 

Manokm  River,  Md.,  improvement  of i,200;  n,  1394 

Mantua  Creek,  N.  J.,  improvement  of 1,178;  n,  1364 

Maps: 

Military  and  other 1,639,640 

Northern  and  Northwestern  Lakes i,633;  vi,3851 

Marblehead.  Mass.,  repair  of  seawall 1,68,1069 

Marcushook,  Pa.,  improvement  of  ice  harbor i,  171;  il,1344 

i/aria,  ^?i/ia  (schooner),  removal  of  wreck  of i,182;  n,1367 

Marietta,  Ohio,  construction  of  city  bridge  across  Muskingum  River i.  620 

Marine  City,  Mich.,  construction  of  bridges  across  Belle  River i,623 

Marion,  Fort,  Fla.,  defenses  at 1,28,  888 

Marquette,  111. ,  construction  of  bridge  across  Illinois  River i,  623 

Marquette  Bay  and  Harbor,  Mich.: 

Construction  of  harbor  of  refuge  off  Presque  lie  Point 1, 454;  ni,  2718 

Improvement  of  harbor 1,453;  iii,2715 

Water  levels 1,637;  vi,8859,3860 

Marthas  Vineyard,  Mass. : 

Examination  and  survey  of  Vineyard  Haven  Harbor i,97 

Improvement  of  Vineyard  Haven  Harbor 1,84,1109 

Martin,  R.,  Sugar  Company,  Limited,  bridge  of  1,622 
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Massachasetts,  defenses  of  southeast  coast 1,18,724 

Matagorda  Bay,  Tex.,  examination  and  survey  of  harbor  at  Alligator 

Head i,346 

Matanzas  River,  Fla.  {see  St.  Augustine) : 1,273;  n,1607 

Matawan  Creek,  N.  J.,  improvement  of i,  ICO;  ii,  1309 

Matilda  (schooner) ,  removal  of  wreck  of 1,62,1049 

Mattaponi  River,  Va. : 

Construction  of  bridge  at  Walkerton i,621 

Improvement  of i,218;  n,1488 

Mattituck  Harbor,  N.T.,  improvement  of i,129;  n,1219 

Manmee  Bav  and  River,  Ohio: 

Harbor  lines  at  Toledo i,39:  iv,3087 

Improvement  of  Toledo  Harbor i,524;  iv,3020 

Maurice  River,  N.  J.: 

Examination  and  survey... i,  182 

Removal  of  wreck  in i,182;  n,1367 

Memorial  bridge  and  boulevard  to  connect  Washington,  D.  C.,with  Mount 

Vemon,Va 1,42,627;  vi, 8779 

Memphis  Harbor,  Tenn.  (see  Mississippi  River  Commission)..  1,616;  v, 3291, 3336 
Menominee  Harbor  and  River,  Mich,  and  Wis.: 

Examination  and  survey  of  river 1.474 

Improvement  of  harbor i,456;  iv,2726 

Improvement  of  river 1,457;  iv,2728 

MercedCounty,Cal., bridge  of i,623 

Mermentau  River,  La. ,  and  tributaries,  improvement  of i,  320;  n,  1851 

Merrimac  River,  Mass.: 

Improvement  of 1,68,1060 

Improvement  of  Newburyport  Harbor 1,63,1058 

Metropolitan  Park  Commission  of  Massachusetts,  bridge  of i,  622 

Miami,  Fla.,  defenses  of 1,27,890 

Mianus  River,  Conn.,  improvement  of 1,122,1184 

Michigan  City,  Ind.: 

Improvement  of  inner  harbor - i,480;  iv,2895 

Improvement  of  outer  harbor i,48C;  iv,2897 

Wreck  at  entrance  of  hurbor, removal  of i,504;  iv,2951 

Michigan  Lake  (see  also  Northern  and  Northwestern  Lakes): 

Canal  to  Sturgeon  Bay,  Wis.,  construction  of  harbor  of  refuge,  i,  461;  iv,  2749 

Canal  to  Sturgeon  Bay,  Wis. ,  improvement  of i,  460;  rv,  2737 

Canal  to  Sturgeon  Bay,  Wis.,  operating  and  care i,461;  iv,2748 

Chicago  Drainage  Canal i,40 

Examination  and  survey  of  channel  to  Stony  Lake,  Mich i,  505 

Survey  of  Illinois  and  Des  Plaines  rivers,  for  extension  of  navigation 

to i,4«5;  IV, 2890 

Water  levels 1.637;  vi,3859,3860 

Middle  Ground  Bar,  Hampton  Roads,  Va. ,  examination  and  survey  at i,  238 

Middle  River,  Cal.,  construction  of  bridge  across i,621 

Milan,  m.,  Illinois  and  Mississippi  Canal  at 1,482,484;  rv,2853,2888 

Milford  Harbor,  Conn. ,  examination  and  survey i,125 

Milford  Haven  Harbor,  Va.,  improvement  of 1.216;  n,1429 

Military  departments,  reconnaissaDces  and  explorations i,  Go9;  vi,  8871 

Mill  Creek,  Me.,  construction  of  bridge  across i,622 

Mill  River,  New  Haven,  Conn,  (see  New  Haven  Harbor) i,  107, 1 162 

Mill  River,  Stamford,  Conn.  («ce  Stamford  Harbor) 1,120,1182 

Milwaukee  Bay,  Harbor,  and  River,  Wis.: 

Construction  of  city  bridges 1,621 

Construction  of  harbor  of  refuge  in  bay 1.460;  iv,2767 

Improvement  of  harbor i,467;  iv,2770 

Water  levels l,637;  vi,3859,3860 

Wreck  at  Milwaukee,  removal  of   .-.. 1,473;  iv, 2812 

Mineral  Range  Railroad  Company,  bridge  of i,618 

Mines,  submarine i,  15 

Minim  Creek-Estherville  Canal,  S.  C.  (see also  Santee  River) ...  i, 249, 255;  ii,  1532 

Mining,  hydraulic,  in  Calif omia i,618;  vi,3747 

Minnesota  River,  Minn. : 

Examination  and  survey..... 1,885 

Improv#>»ment  of 1,882;  iii,2200 

Mispillion  River,  DeL,  improvement  of 1.189;  ii,ld79 
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Uississlppi  River: 

l^eecnridcre,  m.,  prevention  of  break  at 1,373;  m,  2088 

Beechridge,  111.,  survey  to  prevent  breakat i,375 

Bellevne,  Iowa,  Hurvey  opposite. i,377 

Caruthersville,  Mo.  {see  Missisaippi  River  Commission) . . .  i,  616;  v,  3291, 3336 

Delta  Point,  La.  (see  Mississippi  Kiver  Commission) i,616;  v,  8291, 3336 

Des  Moines  Rapids  CaTial  and  Dry  Dock,  operating  and  care. .  i,  376;  iii,  2160 
Dredge  boats  and  snag  boats  on  upper  river,  operation  of  . .  i,  38, 375;  m,  2091 

Dubuque,  Iowa,  reconstruction  of  bridge 1,619 

Dunleith.  m.,  reconstruction  of  bridge 1,619 

East  Dubuque,  111.,  reconstruction  of  bridge _      i,619 

Gauging,  at  St.  Paul,  Minn 1,38,384;  ni,2205 

Gauging,  including  principal  tributaries i,  38, 360;  n,  2025 

Greenleaf  Bend,  111., prevention  of  break  into  Cache  River i,  373;  ni,  2088 

Greenleaf  Bend,  111. ,  survey  for  preventing  break  into  Cache  River  _ . .  1, 375 
Greenville  Harbor,  Miss,  (see  Mississippi  River  Commission) .  i,  616;  v,  3291, 3336 

Head  of  Passes  to  head  waters,  surveys  from i,616;  v,3291,3336 

Head  of  Passes  to  Ohio  River,  improvement,  surveys,  etc. .  i,  616;  v,  3291 ,  3336 
Helena  Harbor,  Ark.  {see  Mississippi  River  Commission) . . .  i,  616;  v,  3291 ,  3336 
Hopefield  Bend,  Ark.  (see  Mississippi  River  Commission)  ..  1,616;  v,  3291, 3336 

IlUnois  and  Mississippi  Canal,  111 1,482,484;  iv,2853,2888 

La  Crosse  Harbor,  Wis. ,  improvement  of i,  377;  m,  2171 

Lock  and  dam  between  St.  Paul  and  Minneapolis,  Minn. ,  construction 

of 1,378;  in,  2178 

Loutre, Pass  a, closing  crevasse 1,321;  n,1839 

Loutre,  Pass  a,  improving  outlet  at 1,323;  n,  1841 

Memphis,  Tenn.  (see  Mississippi  River  Commission) i,  616;  v,  3291, 3336 

Minneapolis  to  St.  Paul,  Minn.,  construction  of  locfc  and  dam.  i,378:  m,2173 

Missouri  River  to  Ohio  River,  improvement  from i,  39, 370;  m,  2058 

Missouri  River  to  St.  Paul,  Minn.,  improvement  from i,39, 375;  in,  2102 

Natchez  Harbor,  Miss,  (see  Mississippi  River  Commission) .  i,  616;  v,  3291, 3336 

New  Orleans  Harbor,  La.,  defenses 1,32,934 

New  Orleans  Harbor,  La. ,  improvement  (see  Mississippi  River  Com- 
mission)  - 1,616;  V,  3291, 3336 

Ohio  River  to  Head  of  Passes,  improvement,  surveys,  etc..  i,  616;  v,  3291, 3336 
-'-■  -  .  ~.        .  .   .  ra,2058 

n,1839 

n,1841 

in, 2102 

1.378 

in,2182 

ni,2190 

in, 2102 

1,377 

in, 2182 

ni,2190 

1,874 

in, 2087 

ni,2205 

in,  3178 

ni,2103 

in,  2091 

ni,2047 

u,1815 

n,1863 


Ohio  River  to  Missouri  River,  improvement  from 1,39,370; 

Pass  a  Loutre,  closing  crevasse 1,321 

Pass  a  Loutre,  improvingoutlet  at 1,323 

Pepin  Lake  and  Village,  Wis.,  improvement  at 1,875; 

Pepin  Lake  and  Village,  Wis.,  examination  and  survey 

Pokegama  Falls.  Minn.,  construction  of  reservoir 1,379; 

Pokegama  Falls,  Minn.,  operating  and  care  of  reservoir 1,880; 

Quincy  Bay,  III.,  improvement  at 1,376; 

(Juincy  Bay,  m.,  survey  at 

Reservoirs  at  head  waters,  construction  of i,  879 

Reservoirs  at  head  waters,  operating  and  care 1, 380; 

Rockwood,  III.,  survey  below 

St  Louis  Harbor,  Mo. ,  improvement  of 1,878 

St.  Paul,  Minn., gauging 1,88,384; 

St.  Paul,  Minn.,  to  Minneapolis,  construction  of  lock  and  dam. .  i,  378; 

St.  Paul,  Minn.,  to  Missouri  River,  improvement  from i,  39, 375 

Snag  boats  and  dredge  boats  on  upper  river,  oi>eration  of ._  1,38,375 

Snags  and  wrecks  below  Missouri  River,  removal  of 1,38,370; 

South  Pass,  inspection  of  improvement 1,40,317 

Southwest  Pass,  survey 1,40,322,337; 

Superior  Lake,  examination  and  survey  for  canal  to i,  456 

Vidalia  Harbor.  La.  (see  Mississippi  River  Commission)  _.  i,616;  v,  8291, 3336 

Wagners  Landing,  Dl.,  survey  at i i,374 

Wrecks,  etc.,  above  Missouri  River,  removal  of 1,88,875;  ni,2091 

Wrecks,  etc.,  below  Missouri  River,  removal  of 1,88,870;  in,  2047 

Mississippi  River  Commission 1,616;  V,S^1,8336 

Mississippi  Sound,  Miss. : 

Defensesof 1,30,  934 

Improvement  of  channel  from  Gulfport  to  Ship  Island  Harbor.  1,312;  ii,  1722 

Improvement  of  Horn  Island  Harbor 1,310;  ii,1718 

Improvement  of  Ship  Island  Pass 1,313;  ii,1723 

Survey  of  Horn  Island  Harbor  and  Pass 1,317;  n,1784 

Survey  through  Ship  Island  Pass,  and  from  Ship  Island  Harbor  to 
Gulf  port  and  Biloxi 1,317;  n,1787 
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MiBSonri  River: 

Bridge  at  Kansas  City,  Mo.,  modificatioii  of i,619 

Improvement,  surveys,  etc.,  below  Sioux  City i|617;  vi,8655 

Stubbs  Ferry  to  Sioux  City,  improvement  from 1,885;  ni,2217 

Upper  river,  snagging i,  893;  in,  2229 

Misaouri  River  Commission 1,617;  vi,8655 

Mobile  Harbor  and  River,  Ala.: 

Defenses  of i,80,  924 

Improvement  of  harbor 1,808;  n,1696 

Wreck  at  Mobile,  removal  of i,817;  n,1784 

Moccasin  River  (Contentnia  Creek) ,  N.  C,  improvement  of i,  285;  u,  1493 

Mokelumne  River,  CaL,  improvement  of i,556;  iv,3168 

Ifonttor  (lighter),  removal  of  wreck  of  1 i,522;  iv,8016 

Monomoy  Beach,  Mass.,  removal  of  wreck i,1094 

Monongahela  River,  W.  Va.  and  Pa.: 

Construction  of  locks  and  dams i,417;  in,2878 

Improvement  at  Locks  Nos.  8  and6.... i,418;  m,2875 

Improvement  of  PittsbuTff  Harbor i,419;  ni,2397 

Operating  and  care  of  locks  and  dams i|419;  in,2876 

Monroe  County,  Miss.,  bridge  of i,618 

Monroe,  Fort,  V a.  («ec  Hampton  Roads) i,25,  834 

Monroe  Harbor,  Mich.: 

Improvement  of i,528;  iv,8017 

Removal  of  wreck i,586;  iv,8075 

Water  levels i,687;  vi,8859,3861 

Montgomery,  Fort,  N.  Y.  («6e  Great  Lakes) i,88,  975 

Moosabec  Bar,  Me.,  improvement  of i,45,  1019 

Morffan  Canal,  Tex. : 

Improvement  of  waterway  via 1,840;  n,  1961, 1964 

Operating  and  care i,341;  u,1965 

Morgan's  Louisiana  and  Texas  Railroad  and  Steamship  Company,  bridgeof  .      i,  628 
Mormon  Channel,  San  Joaquin  River,  Cai.: 

Improvement  of i,555;  iv,8166 

Survey  of i,661;  iv,8188 

Morse,  Charles  W.  (schooner),  removal  of  wreck  of -.  1,96,  1145 

Morse  River,  Me.,  construction  of  bridge  across i,621 

Mortars i,10 

Mosquito  Creek  Canal,  S. C.  («cc  Santee River) 1,249;  n,1532 

Mount  Desert,  Me. ,  construction  of  breakwater  to  Porcupine  Island i,  46, 1022 

Mount  Hope  Bay,  Mass.  («C6  Fall  River  Harbor) 1,91,1180 

Mount  Pleasant  i^ore,  Charleston,  S.  C. ,  improvement  at i,  252;  n,  1542 

Mount  Vernon,  Va.,  boulevard  and  memorial  bridge  to  Washington, 

D.  C. 1,42,627;  Vl,8779 

Mud  Lake, La.  («ceMermentau  River) 1,829;  u,1851 

MudRiver,G^a.,improvementof  waterway  via i,265;  n,1590 

Mules,  sale  of ,  when  notneeded i,48 

Murderkill  River,  Del.,  improvement  of 1,188;  u,  1878 

Muscle  Shoals  Canal,  Tennessee  River,  Ala.,  operating  and  care..  1,406;  in,2289 
Muskegon  Harbor,  Lake,  and  River,  Mich.: 

Bxamination  and  survey  of  river i,505 

Improvement  of  harbor i,496;  iv,2928 

Muskingum  River,  Ohio: 

Bridge  at  Marietta,  construction  of i,620 

Improvement  of i,428;  in,2454 

Operating  and  care  of  locks  and  dams 1,424;  ni,2457 

Mystic  River,  Conn.,  improvement  of 1,100,1158 

Mystic  River,  Mass.: 

Bridge  at  Boston,  construction  of i,628 

Estimate  of  cost  of  improvement 1,81,1096 

Improvement  of 1,70,1071 

Improvement  below  mouth  of  Island  End  River i,71, 1078 

N. 

Nandua  Creek,  Va.,  improvement  of i,228;  n,1479 

Nansemond  River,  Va.,  improvement  of 1,225;  u,1475 

Naatiooke  River,  Del  and  Md.,  improvement  of I9I97;  u,1891 


Digitized  by 


Google 


26  INDEX. 

Nantneket,  Maas.,  oonstmction  of  harbor  of  refuge 1,82.1106 

Nantucket  Sound,  Ma88«,  removal  of  wreck  in 1,96,1145 

NapaRiyer,  Cal.: 

Examination  and  snryey • 1,561 

Improvement  of i,558;  iv,3183 

iViircuwuj  (barge),  removal  of  wreck  of i,1^7;  u,1278 

Narragansett  Hay,  R.  L: 

Defenses  of i,18,730 

Harbor  lines  at  Jamestbwn 1,39,1146 

Improvement  of 1,89,1135 

Removal  of  wreck 1,96,1145 

Narragnagns  River,  Me.,  improvement  of 1,45,1021 

Natalbanv  River,  La.  («ec  TickfHW  River)  i,  319;  n,  1885 

Natchez  Harbor,  Miss,  (see  Mississippi  River  Commission) i,616;  v,  3291, 8336 

National  Defense  appropriation  and  allotments i,  15 

Naval   Observatory    grounds,  Washington,    D.    C,    memorial    bridge 

at 1,42,627;  vi,3779 

Navesink  River,  N.  J.  (sec  Shrewsbury  River) i,  162;  ii,  1318 

Navigable  waters.    See  Bridges  and  Wrecks. 

Neah  Bay,  Wash., examination  and  survey i,615 

Neches  River, Tex., improvement  of  mouth i,333;  ii,1856 

Negro  Cut,  Indian  River  Inlet,  Fla.(«ee  Indian  River) i,278;  u,1608 

Nestugga  River, Oreg., improvement  of i,578;  iv,3216 

Neuse  River,  N.C.: 

Improvement  of i,237;  u,1495 

Improvement  of  waterway  via i,  237;  u,  1497 

Newark  Bay,  N.  J. : 

ExaminationB  and  surveys  {see  Arthur  Kill  and  Passaic  River) i,  164 

Improvement  of  (see  Staten  Island-New  Jersey  channel) i,  156;  ii,  1304 

Newaygo,  Mich.,  examination  and  survey  of  Muskegon  River  up  to i,  505 

New  Baltimore,  N.  Y. ,  removal  of  wreck  in  Hudson  River i,  163;  ii,  1316 

New  Bedford  Harbor,  Mass. : 

Defenses  of 1,18,724 

Examination  and  survey i,97 

Improvement  of 1,85,1114 

Newbem,  N.  C: 

Improvement  of  Neuse  River i,237;  ii,1495 

Improvement  of  waterway  to  Beaufort,  N.  C i,  237;  ii,  1497 

Newburyport  Harbor,  Mass.,  improvement  of 1,63,1058 

Newcastle  County,  Del.,  bridge  of i,623 

Newcastle  Ferry,  Va. ,  construction  of  bridge  across  Pamunkey  River i,  622 

New  Hampshire,  defenses  of  ooast 1,16,685 

New  Haven  Harbor,  Conn.: 

Construction  of  breakwaters i,10l),1165 

Defenses  of 1,20,747 

Improvement  of i,  lOr,  1162 

New  Jersey-Staten  Island  channel: 

Examination  and  survey  (seeArthur  Kill) i,164 

Improvement  of 1,156;  ii,  1304 

New  Ldberty ,  111. ,  examination  and  survey  of  Ohio  River i,  417 

New  London,  Conn.: 

Defenses  of i,  20, 747 

Harbor  linesat 1,39,1189 

Improvement  of  harbor  (see  Thames  River)    . .   i,  102, 1 155 

New  London,  Wis. ,  construction  of  bridge  across  Embarrass  River i,  621 

New  Orleans  Harbor,  La.: 

Defenses  of i,  32, 984 

Improvement  of  (see  Mississippi  River  Commission) i,  616;  v,  3291, 3336 

Newport  Harbor,  R.  I. : 

Defenses  of 1,18,730 

Improvement  of 1,91,1132 

Removal  of  wreck 1,96,1145 

Newport  River,  N.  C. : 

mprovement  of  Beaufort  Harbor i,238;  u,1498 

Improvement  of  waterway  from  Beaufort  to  New  River i,  239;  u,  1499 

Improvement  of  waterway  from  Newbem  to  Beaufort i,  237;  ii,  1497 

New  Richmond,  Mioh.,  alteration  of  bridga  across  Kalamazoo  River..  i,624,69i 
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New  River,  N.  C: 

Improvement  of 1,239;  n,1501 

Improvement  of  waterway  to  Beaufort,  N.  C i,  239;  u,  1499 

Kew  River,  Va.  and  West  Va.,  improvement  of i,431;  in,2498 

New  Rochelle  Harbor,  N.  Y.,  examination  and  snrvey i,142 

New  Shoreham,  Block  Island,  R.  L: 

Constniction  of  harbor  of  refn^e 1,94,1139 

Improvement  of  Great  Salt  Pond 1,95,1141 

Newtown  Creek,  N.  Y.: 

Improvement  of i,137;  ii,1239 

Removal  of  wreck i,147;  ii,1277 

New  York  and  New  Jersey  Bridge  Company,  bridge  of i,  619 

New  York  and  Long  Branch  Railroad  Bridge,  removal  of  wreck  in  Rari- 

tan  River  at i,168;  ii,1315 

New  York  Harbor,  N.  Y.: 

Arthur  Kill,  examination  and  snpvey i,  164 

Arthur  Kill,  improvement  of  (see  Staten  Island-New  Jersey  chan- 
nel)  1,156;  n,1304 

Bay  Ridge  Channel,  improvement  of i>144;  u,1266 

Bronx  River,  improvement  of l,  128;  n,  1217 

Buttermilk  Channel,  improvement  of 1,144;  n,1266 

Defenses  of 1,20,21,762 

East  Channel,  improvement  of 1,142;  n,1261 

East  Channel,  survey  of 1,147;  n,  1279 

East  River,  examination  and  survey  of  Diamond  and  Coenties  reefs. .      i,  143 

East  River,  harbor  lines l,89;  n,  1254, 1255, 1268 

East  River,  improvement  of ,  including  Hell  Gate 1,134;  n,1229 

East  River,  improvement  of  Wallabout  Channel 1,138;  u,1242 

East  River,  survey  of  Wallabout  Channel 1,141;  n,1251 

Flushing  Bay,  improvement  of 1,133;  n,1227 

GMney  Channel,  improvement  of i,142;  n,1261 

GK>wanus  Bay  and  Canal  («ee  Bay  Ridge  Channel) I»144;  n,1266 

Gk>wauus  Creek  Channel,  improvement  of i,  146;  n,1274 

Harlem  River,  improvement  of 1,135;  n,1232 

Hell  Gate,  East  River,  improvement  of i,134;  n,1229 

Hudson  River,  construction  of  bridge 1,619 

Kill  van  Eull,  examination  and  survey 1,164 

Kill  van  Kull,  improvement  of  (see  Staten  Island-New  Jersey  chan- 
nel)  1,156;  n,1804 

Main  Ship  Channel,  improvement  of i,142;  ii,1261 

Narrows  to  the  sea,  improvement  from 1,142;  ii,  1261 

Narrows  to  the  sea,  survey  of  East  Channel  from 1,147 

Newark  Bay,  examinations  and  surveys  (see  Arthur  Kill  and  Passaic 

River) ..      i,164 

Newark  Bay,  improvement  of  (see  Staten  Island-New  Jersey  chan- 
nel)  1,156;  n,1804 

Newtown  Creek,  improvement  of i...  i,  137;  n,  1239 

Red  Hook  Channel,  improvement  of i,  144;  u,  1266 

Spuyten  Duyvil  Creek  («ec  Harlem  River) 1,135;  n,1282 

Staten   Island-New  Jersey  channel,  examination  and   survey  (see 

Arthur  Kill) 1,164 

Staten  Island-New  Jersey  channel,  improvement  of i,  156;  n,1304 

Supervision  of i,  615;  iv,  3281 

Totten,  Fort,  post  of 1,5,6,8,651 

Triangular  area  between  Bay  Ridge  and  Red  Hook  channels,  improve- 
ment of 1,144;  n,  1266 

Wallabout  Channel,  improvement  of l,  138;  n,  1248 

Wallabout  Channel,  survey  of 1,141;  n,  1251 

Willets  Point 1,5,6,8,651 

Wrecks,  removal  of 1, 147;  n,  1276, 1277, 1278 

New  York,  New  Haven  and  Hartford  Railroad  Company,  bridge  of i,  624 

Nezpique  Bayou, La.  (see  Mermentau  River) 1,829;  n,1851 

Niagara,  Fort, N.Y.  (sec  Great  Lakes) 1,38,974 

Nia^ura  River,  N.  Y.: 

bridges  across,  construction  of 1,619 

Erie  Basin  entrance  and  Black  Rock  Harlxnr,  improvement  of.  i,  540;  iv,  8114 
Harbor  lines  at  West  Seneca,  Buffalo i,89;  iv,r^'' 
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IV,  8101 
IV,  8115 
IV,  3121 

1,619 
n,1423 
IV,  3267 

1,621 

1,621 
;25,834 
n,1471 
n,1473 
n,1481 
n,1480 
n,1474 

1,485 
IV, 2826 

1,620 
138,2866 

[,25,845 
n,1504 

[,33,974 
IV,  2958 
VI,  8859 
VI,  8851 
VI,  8859 
1,619 
1,148 
n,1481 
II,  1607 
76,1088 
n,1277 
u,1481 
IV, 8259 

39,1202 

17,1178 

11,1716 

O. 

Oakland  Harbor,  CaL,  improvement  of 1,654;  iv,8168 

Oak  Point,  N.  Y.,  harbor  lines  in  East  Biver i,39;  n,1255 

Obion  River,  Tenn., improvement  of 1,894;  iii,2288 

Occoquan  Creek,  Va.,  improvement  of 1,209;  n,1431 

Occupancy  of  public  structnres i,38 

Ocklawaha  River,  Fla.,  improvement  of 1,272;  n,1608 

Ocklockonnee  River,  Fla. ,  examination  and  survey i,  802 

Ocmulgee  River,  Ga.,  improvement  of i,268;  n,1582 

Oconee  River,  Qa. ,  improvement  of 1,262;  n,1580 

Oconto  Harbor,  Wis.: 

Examination  and  snrvey 1,474 

Improvement  of 1,458;  iv,2731 

Ocracoke  Inlet,  N.  C,  improvement  of i,283;  ii,1487 

Office  of  the  Chief  of  Engineers,  officers  on  dnty ..       i,641 

Ogdensburg  Harbor,  N .  Y. ,  improvement  of i,  548;  iv,  8149 

Ohio  River: 

Bridge  at  Sewickley,  Pa.,  construction  of i,620 

Cullums  Ripple,  below  Cincinnati,  Ohio,  survey  at i,417;  in,  2367 

Davis  Islana  Dam,  Pa.,  operating  and  care 1,418;  lu, 2847 

Falls  of,  including  Indiana  Chute,  improvement  of i,  440;  ui,  2545 

Ganging  («ee  Mississippi  River) 1,38,360;  n,2025 

General  improvement i|410;  m,2811 

Harbor  lines  at  Allegheny  City,  Pa 1,89;  in,2449 
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Ohio  Riyer— Continued. 

lioaisyille  and  Portland  Canal,  Ey. ,  enlargement  of i,  440;  m,  2545 

liOaisTille  and  Portland  Canal,  Ev. ,  operating  and  care i,  442;  ui,  2565 

Marietta,  Ohio,  to  Pittsburg.  Pa.,  final  report  of  survey  i,417;  ni,2361 

Mound  City  to  Cairo,  111. ,  examination  and  survey  from i,  417 

Movable  dams. construction  of i,414;  in,2852 

New  Liberty.  DL, examination  and  survey i,417 

Pittsburg  Harbor,  Pa.,  improvement  of i,419;  ni,2d97 

Snag  boat, operation  of i, 38, 418;  in,2840 

Okanogan  River,  Wash., improvement  of 1,611;  iv,8275 

OkechobeeIiake,Fla.,examination  and  survey 1,288 

Oldmans  Creek,  N.  J.,  examination  and  survey 1,182 

Old  River,  Cal.,  construction  of  bridge  across: i,621 

Old  Tampa  Bay,  Fla.: 

Improvement  of  Tampa  Bay i,282;  u,1682 

Plan  and  estimate  of  cost  of  improving  Tampa  Bay i>  287;  n,  1640 

Olympia Harbor,  Wash., improvement  of i,605;  iv,8270 

Omro,  Wis.,  reconstruction  of  bridge  across  Fox  River i,621 

Ontario  Lake: 

See  also  Northern  and  Northwestern  Lakes. 

Water  levels i,637;  vi,8859,8869 

Ontonagon  Harbor,  Mich. : 

Improvement  of i,462;  m,2705 

Survey  of i,456 

Orange  Mills  Flats,  St  Johns  River,  Fla.,  improvement  at i,271;  n,1600 

Orange  River,  Fla.,  examination  and  survey i,288 

OriUia,  Wash. ,  construction  of  bridge  across  White  River i,  623 

Osaffe  River,  Mo. ,  improvement  by  Missouri  River  Commission. .    i,  617;  vi,  3663 
Oshkosh,  Wis.: 

Bridge  across  Fox  River,  reconstruction  of 1,620 

Bridge  across  Sawyer  Creek, construction  of i,621 

Harbor  lines  in  Fox  River i,39;  iv,2819 

Oewegatchie  River,  N.  ¥•  («e6  Ogdensburg) i,548;  iv,3149 

Oswego  Harbor,  N.  Y.: 

Improvementof i,546;  iv,8188 

Water  levels i,637;  vi,  3859, 3862 

Otter  Creek,  Vt,  improvement  of 1,149;  ii,1291 

Ouachita  River,  Ark.  and  La.,  improvement  of 1,350;  ii,1994 

Oyster  Oeek,  Tex.,  examination  and  survey i,846 

P. 

Pablo  Creek,  Fla., bridges  obstructing 1,626 

Pacheoo  Slough,  Cal,  reconstruction  of  bridge  across 1,622 

Pacific,  Department  of  the,  reconnaissances  and  explorations i,  639;  vi,  3871 

Pamlico  River  and  Sound, N.  C. : 

Improvementof  river i, 234;  ii,  1490 

Improvementof  waterway  to  Norfolk,  Va.  i,228;  n,1480 

Removal  of  wreck  in  river i,244;  u,1516 

Pamunkey  River,  Va. : 

Construction  of  bridge  at  Newcastle  Ferry i,622 

Improvementof i,219;  ii,1435 

Parkers  Head  Harbor  and  Channel,  Eennebec  River,  Me.,  examination 

andsurvev i,62 

Pascagoula  Harbor  and  River,  Miss. : 

Improvementof  river i,309;  n,1717 

Improvement  of  river,  including  Horn  Island  Harbor i,  810;  ii,  1718 

Wreck  in  harbor,  removal  of i,317;  u,1783 

Pasauotank  River,  N.  C: 

Improvementof i,232;  u,1484 

Improvement  of  waterway  via i,228;  ii,1480 

Passaic  River,  N.  J.: 

Examination  and  survey i,164 

Improvementof i,155;  u,1803 

Pass  a  Loutre,  Mississippi  River: 

Closing  crevasse i,321;  n,1839 

Improving  outlet  at i,823;  n,1841 
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P&UpKO  RiTV.  Md.: 

i)^amtmoi  Bidtiinon 1,28,805 

Hftrbor  lines  At  S|mitowb  Point i^SSh  ii,1410 

ImpTOT«aftent  mt  i^ring  Garden,  Baltimore 1,205;  ii,14l0 

Improrement  of  channel  to  Cutis  Baj 1,204;  ii,1409 

improT«inent  of ,  indnding  diannel  to  Baltimore 1,203;  0,1405 

PaUbogoe  RiT«r,  N.  T.: 

Examinatkma  and  sarrvjB 1,142 

Improrenent  of 1,140;  n,  1249 

Patnxeot  Rimr,  Md.,  examination  and  snrrey  at  Bristol  Bar 1,233 

Pawcatnck  RiTer,  R.  L  and  Conn.,  improrement  of 1,97,1149 

Pawtncket  Rirer,  R.  L: 

Examination  and  snrrer 1,97 

Improrement  of 1,88,1123 

Pearl  Harbor,  Hawaiian  Islands: 

Defense  of 1,9 

ImnroTement  of 1,41 

Paarl  Rirer.  Miss.,  imiffovement  of: 

Below  Ja<^8on    1,314,  n.l785 

Carthage  to  Jackson 1,315;  ii,1727 

Edinlmrg  to  Carthage 1,315;  ii,1728 

Month  of 1,313;  n,1724 

PlMse  Creek  or  RiT«r,  Fla.: 

Examination  and  snrrey  of  Charlotte  Harbor  up  to  Panta  Gorda i,288 

ImproTement  of i,279;  ii,1626 

Pedee  rivers,  S.  C,  improrement  of: 

Gh^iatPedee 1,246;  ii,152S 

Little  Pedee i,246:  ii,l52l 

Peekskill  Harbor.  N.T.,  improvement  of i,154;  n,1301 

Pend  Oreille  Rirer,  Wash,  and  Idaho: 

Improrement  of i,612;  iv,3276 

Survey  of 1,614 

PBDobscot  River,  Me.: 

Defenses  of 1,16,685 

Examination  and  sorvey  of  Bncksport  Narrows i,68 

Improvement  of 1,49, 103S 

Pensacola  Harbor,  Fla.: 

Defenses  of 1,30,914 

Improvement  of i,296;  n,1668 

Pensaokee  Harbor,  Wis.,  improvement  of 1,459;  rv,2734 

Pentwater  Harbor.  Mich.,  improvement  of i,498;  IT,2983 

P^in  Lake  and  Village,  Mississippi  River,  Wis.: 

Improvement  at 1,375;  iii,2103 

Examination  and  sorvey 1,378 

Pere  Bfarquette  Lake,  Mich.  (««  Ludington) i,499;  iv,293« 

Personal  property,  sale  of ,  when  not  needed i 1,43 

Parsons,  mjnred,  reconuneodation  in  aid  of i,43 

Persons,  occnpan^  of  pnblio  stmctnres  by  private 1,88 

Petalnma  Creek,  ObL: 

Improvement  of i,559;  it,3188 

Removal  of  wreck i,501;  IT.3188 

Petoskey  Harbor,  Mich.,  improvement  of i,504;  iv,2949 

Phalia  (Falia).  Bogne,  La.,  improvement  of i,318;  ii,1833 

Philadelphia,  Pa.: 

Defenseeof 1,22,782 

Improvement  of  Delaware  River  at,  including  final  report  there- 
on      1,168;  11.1328,1330 

Improvement  of  Schuylkill  River i,  169;  u,1339 

PhippsDurg,  Me.,  bridges  at _ i,62l 

Pierre  and  Fort  Pierre,  a  Dak.  (see  Missouri  River) 1,387;  ni,^19 

Piers,  occupancy  of i,38 

Pigeon  bayous.  La.,  improvement  of i,325;  n,1844 

Pigeon  Cove  Harbor,  Mass.,  removal  of  wreck 1,81,1094 

Pike  Creek,  Wis.: 

Examination  and  surveys  of  Kenosha  Harbor i,  473. 474;  rv.  2817 

Inoprovement  of  Kenosha  Harbor 1,469;  iv,2781 

Pike,  Gfen.  Albert,  statue  of,  at  Washington,  D.  C    vi,3842 

Pine  Island  Harbor, Fla.  (see  Punta  Rasa) i,888 

Pine  Lake,  Mich.  (S00  Gliarlevoiz) 1,503;  iv,2946 
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Pine  Riyer,  Mich.: 

Improyementof 1,516;  iv,2995 

Reoonstmction  of  bridge  at  St.  Clair i,638 

Pine  River,  Minn.,re8eryoir  at: 

CJonstrnction  of , i,879;  in,2183 

Operating  and  care i,  380;  m,  2190 

Pinole,  Point,  San  Pablo  Baj,  Cal. ,  examination  and  snrvey  off i,  561 

Pittsbnrg,  Cincinnati,  Chicago  and  St.  LooIb  Railway  Company ,  bridge  of.      i,  622 
Pittsburg  Harbor,  Pa. : 

Harbor  lines  at  Allegheny  City i,  89;  in,  2449 

ImproYemeDt of i,419;  m,2397 

Plaqnemine  Bayon,  La.,  improvement  of i,825;  ii,  1844 

Plymouth  Harbor,  Mass., improvement  of 1,78,1086 

Pocahontas,  Ark. ,  construction  of  bridge  across  Black  River i,  618 

Pocahontas  Bridge  Company. bridge  of 1,618 

Pooomoke  River,  Md.,  improvement  of i,200;  n,1896 

Point  Isabel,  Tex. ,  examination  and  survey  of  Brazos  Santiago  Harbor ...      i,  846 
Point  Judith  Harbor  and  Pond,  R.  I.: 

Construction  of  harbor  of  refuge 1,98,1185 

Improvement  of  pond  entrance 1,98,1188 

Removal  of  wreck .  i,1145 

Point  Pinole,  San  Pablo  Bay,  Cal. ,  examination  and  survey  off i,  561 

Point  Wilson,  San  Pablo  Bay,  Cal. ,  examination  and  survey  off i,  561 

Poke«:ama  Falls,  Mississippi  River,  Minn.: 

Construction  of  reservoir 1,279;  ni,2182 

Operation  and  care  of  reservoir i,880;  m,2190 

Pollock  Rip  Light  Vessel,  Mass.,  removal  of  wreck  in  Nantucket  Sound 

near 1,96,1145 

Ponchatoula  River,  La.  («ec  Tickf aw  River) i,819;  n,1885 

Porcupine  Island,  Bar  Harbor,  Me.,  construction  of  breakwater 1,46,1022 

Portage  Lake,  Manistee  County, Mich.,  harbor  of  refuge 1,501;  iy,2942 

Portage  Lake  and  River,  Houghton  County,  Mich.: 

Harbor  lines  at  Houghton 1,89;  m,  2728 

*  Improvement  and  operating  and  care  of  waterway  via i,  452, 458;  in,  2707 

Rebuilding  bridge  between  Houghton  and  Hancock i,  618 

Removal  of  wreck  in  waterway  via 1,456;  in,2722 

Portage  River,  Ohio  (»C6  Port  Clinton) i,525;  iv,8084 

Port  Chester  Harbor,  N.  Y.: 

Examination  and  survey i,142 

Improvement  of i,125;  n,1208 

Removal  of  wreck  off i,  141;  u,  1251 

Port  Clinton  Harbor,  Ohio,  improvement  of i,525;  rv,8084 

Port  Harford,  Cal.  («ee  San  Luis  Obispo) 1,552;  iv,8159 

Port  Huron,  Mich. ,  improvement  of  Black  River  at i,  515;  rv,  2998 

Port  Jefferson  Harbor,  N.Y.,  improvement  of 1,180;  n,1220 

Portland,  Me.: 

Bridge  at,  construction  of i,621 

Defenses  of 1,16,687 

Improvement  of  harbor 1,55,1041 

Portland,  Oreg.: 

Examination  and  survey  of  Willamette  River  below i,  599 

Harbor  lines  at  Albina i,89;  iv,8251 

Improvement  of  Willamette  River  above ,  i.  591;  iv,  8284 

Improvement  of  Willamette  River  below i,  592;  iv,  8289 

Portland  and  Cape  Elizabeth  Railway  Company,  bridge  of .*, .      i,  621 

Port  Orford  Harbor,  Oreg.,  improvement  of i,562;  iv,8199 

Port  Royal,  S.  C,  defenses  of 1,27,859 

Port  Royal  (Beaufort)  River,  S.  C: 

Improvement  of i,  254;  u,  1548 

Improvement  of  channel  between  Beaufort,  S.  C,  and  Savannah,  Ga. 

(«ee  Savannah) i,255;  u,1559 

Portsmouth  Harbor,  N.  H.: 

Defenses  of 1,17,708 

Examination  and  survey  of  PuU-and-be-damned  Point i,62 

Port  Washington  Harbor,  Wis.: 

Examination  and  survey 1,474 

Improvement  of 1,466;  iv,2765 

Portwing  Harbor,  Wis.,  examination  and  survey i,456 
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Potomac  Eiver:  

Aqnedoct  Bridge,  at  Washington,  D.  C,  repair  of 1,626;  yi,8777 

Defenaee  of  Washington.  D.  O i,24,83S 

Eastern  Branch  (Anacostia  River),  survey  of i,232;  ii,144S 

Harbor  lines  at  Washington,  D.C i.3»;  n,1463 

Improvement  at  Washington,  D.  C... i,206;  0,1413 

Improvement  below  Washington,  D.  C i,  209;  n,  1419 

Long  Bridge,  at  Washington,  D.  C,  rebuilding  of i,206;  n,141S 

Memorial  bridge  and  boulevard  to  Mount  Vernon,  Va i,  42, 627;  vi,  8779 

Wrecknear  Washington,  D.C,  removal  of i,222;  u,1442 

Powells  River,  Tenn.,  examination  and  survey i,410 

Powow  River,  Mass.,  improvement  of 1,64,1061 

Property,  personal,  sale  of ,  when  not  needed 1,48 

Property,  public,  occupancy  of _        1,38 

Providence  Harbor  and  River,  R.  L: 

Examination  and  survey 1,97 

Improvement  of 1,89,1125 

Removalof  Green  Jacket  Shoal 1,90,1127 

Provincetown  Harbor,  Mass.: 

Improvement  of 1,80,1090 

Removal  of  wreck 1,81,1005 

Public  buildings  and  grounds.  District  of  Columbia i,  682;  vi,  8811 

Public  property,  sale  of ,  when  notneeded 1,43 

Public  works,  occupancy  of i,88 

Puget  Sound,  Wash.: 

Defenses  of 1,86,1005 

Improvement  of ,  and  tributaries i,  603;  iv,  8967 

Improvement  of  waterway  to  lakes  Union  and  Washington  . .    i,  606;  rv,  3271 

Pulaski,  Fort,  Ga.,  defenses  at i,27,870 

Pull-and-be-danmed  Point,  Portsmouth  Harbor,  N.H., examination  and 

survey x,(B 

Pultneyville  Harbor, N.Y., improvement  of 1,544;  iv,8138 

PuntaGK>rda,Fla.: 

Examination  and  survey  of  Pease  Greek  up  to  (see  Charlotte  Harbor) .      i,  288 

Improvement  of  Pease  Creek i,279;  n,1696 

Punta  Rasa,  Fla.,  examination  and  survey  of  inside  passage  to  Charlotte 

Harbor 1,288 

Puyallup River,  Wash,  (sse  Puget  Sound) 1,603;  iv,S2«7 

Q- 

Queenstown  Harbor,  Md. : 

Examination  and  survey i,208 

Improvement  of i,201;  ii,1397 

Quincy  Bay,  Mississippi  River,  111.: 

Improvement  at i,  375;  in,  2108 

Surveyat i,377 

Quinnipiao  River,  Conn,  (sec  New  Haven) I,107,11W 

Quono(»iontaug,R.L,removal  of  wreck  off 1,1144 

B. 

Raber/John  (schooner) ,  removal  of  wreck  of i,485;  iv,2833,2805 

Raccoon  River,  N.  J.,  examination  and  survey 1,182 

Racine  Harbor,  Wis. : 

Improyementof i,468;  rv,2776 

Survey  of 1,478;  rv,2815 

i2atn&otD  (schooner),  removal  of  wreck  of 1,661;  rv,8188 

Raisin  River,  Mich.: 

Improvement  of  Monroe  Harbor 1,523;  rv,8017 

Removal  of  wreck  in  Monroe  Harbor 1,536;  rv,3075 

Rancocas  River,  N.  J.,  improvement  of i,174;  n,1355 

Range  and  position  finders i,18 

Rantowles  Creek,  S.C,  bridge  obstructing 1,685 

Rapid  Railwav  Company,  bridges  of 1,688 

Rappahannock  River,  Va., improvement  of 1,213;  n,1425 

Rantan  Bay  and  River,  N.  J.: 

Improvement  of  bay 1,159;  n,1808 

Improvement  of  Keyport  Harbor 1,160;  n,1810 

Improvement  of  river 1,157;  n,1306 

Removal  of  wreck  in  river 1,163;  n,1815 


Digitized  by 


Google 


INDEX.  33 

Hcithbumj  Robert  H.  (echooner) , removil  of  wreck  of i,817;  n,1783 

RecoDDaissances  and  explorations  in  military  departments i,  080;  Yi,  8871 

Red  Hook  Channel,  New  York  Harbor,  N.  V.,  improvement  of i,  144;  ii,  1266 

Red  Lake  and  Red  Lake  River,  Minn,  (see  Bed  River  of  the  North) .  i,  882;  ui,  2200 
Red  River,  La.,  Ark.,  Tex.,  and  Ind.  T.: 

Bridge  near  Texarkana,  Ark.,  construction  of i,620 

Examination  and  survey  between  mouths  of  Kiamichi  and  Blue  rivers,      i,  862 

Gauging  (see  Mississippi  River) 1,88,860;  n,2025 

Improvement  above  Fulton,  Ark 1,849;  u,1991 

Improvement  below  Fulton,  Ark 1,847;  ii,  1979 

Rectification  of  mouth  by  Mississippi  River  Ck^nmiission. .  i,  616;  y,  8291, 8886 
Red  River  of  the  North,  Minn,  and  N.  Dak.: 

Examination  and  survey i,885 

Improvement  of 1,882;  in,2200 

Reservoirs  at  head  waters  of  Mississippi  River: 

tJonstruction  of i,879;  m,2182 

Operating  and  care i,  380;  m,  2190 

Rhode  Island,  defenses  of  coast 1,18,724 

Rice  Creek,  Fla.,  construction  of  bridge  across 1,628 

Richland  River,  Tenn.,  examination  andsurvey 1,410 

Richmond.  Ya. ,  construction  of  bridge  across  James  River i,  628 

Richmond,  Petersburg  and  Carolina  Railroad  Company,  bridge  of i,  628 

Rikers  Island,  East  River,  N.  Y.,  harbor  lines 1,89;  n,1254 

Riverdaie,  111. ,  construction  of  bridge  across  Little  Calumet  River i,  622 

Rivers  and  harbors: 

Aid  to  employees  injured  upon  works  of i,48 

Appropriations  and  expenditures 1,87,88 

Deterioration  in  works i,88 

Estimate  of  appropriation  for  examinations,  surveys,  etc i,  615 

Estimate  of  appropriations  for  improvement  of - i,  88 

Improvement  of 1, 87 

Occupancy  of  structures  belonging  to  works  of 1,88 

Sale  of  personal  property  when  not  needed i,48 

R.  Martin  Sugar  Company,  Limited,  bridge  of i,622 

Roads: 

Fort  Washakie,  Wyo. ,  to  Buffalo  Fork,  Snake  River i,  640;  vi,  8881 

Washington,  D.C.,  to  Mount  Yemon,Ya i,42 

Y'ellowstone  National  Park 1,687;  vi,3868 

Roanoke  River,  N.  C,  improvement  of i,231;  n,1483 

Rocka way  B«ach,N.Y.,  construction  ot  bridge 1,621 

Rockhall  Harbor,  Md.: 

Examination  and  survey i,208 

Improvement  of    1,201;  n,  1897 

Rockland  Harbor,  Me.,  improvement  of 1,51,1034 

Rockport,  Mass. : 

Harbor  of  refuge  in  Sandy  Baj;,  construction  of 1,65,1064 

Piers  and  breakwater  at,  examination  and  survey i,81 

Resurvey  and  estimate  of  cost  at  breakwater,  Sandy  Bay i,  82 

Rock  River,  HI. ,  Illinois  and  Mississippi  Canal  around  . . .  i,  482, 484;  iv,  2858, 2888 

Rock  wood,  m.,  survey  of  Mississippi  Kiver  below 1,874 

Romerly  Marsh,  Ghk.,  improvement  of  waterway  via  . .  i,  265;  ii,  1590 

Rondout  Harbor,  N.  Y.,  improvement  of i,154;  u,1800 

Koot  River,  Wis. : 

Improvement  of  Racine  Harbor 1,468;  iv,2776 

Survey  of  Racine  Harbor i,478;  iv,2815 

Roth  wells  Landing,  Smyrna  Rhrer,  Del.,  removal  of  wreck i,  202;  ii,  1898 

Rouge  River,  Mich.: 

Construction  of  turning  basin 1,522;  iv,8014 

Improvement  of 1,521;  iv,8018 

Rough  Kiver,  Ky.: 

linprovement  of l,447;  in,  2599 

Operating  and  care  of  lock  and  dam 1,448;  iii,2602 

Round  Lake,  Mich,  (see  Chailevoix)  1,503;  iv,2946 

Bumsey ,  Ky. ,  reconstruction  of  Lock  No.  2,  Green  River i,  445;  ui,  2581 

Ruth  Plantation,  Bayou  Teche,  La. ,  construction  of  bridge i,  623 

Butland  Canadian  Railroad  Company,  bridges  of 1,619 
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S. 

Sabine  Pais  and  Birer,  Tex.: 

Defenses 1,88,948 

Improyement  of  pass i,885;  11,1858 

Improvemeiit  of  river i,333;  n,1867 

ImprovemeDt  of  month  of  river i,333;  u,1856 

Saco  River,  Me.,  improvement  of 1,58,1043 

Sacramento  River,  Cal.  : 

Bridge  at  Colnsa,  constmction  of 1,623 

Improvement  of 1,557;  iv,3169 

Improvement  by  Calif ornia  Debris  Commiasion i,618;  vi,8747 

Sag  Harbor,N.Y.,examination  and  survey i,142 

Saginaw  River,  Mich.,  improvement  of ifSU;  iv,2»85 

St.  Andrews  Parish,  S.  C. ,  construction  of  bridge  across  Wappoo  Cut i,  620 

St.  Augustine  Harbor,  Fla.: 

Defenses  of 1.27,888 

Improvement  of i»378;  n,16a7 

St  Clair,  Mich.,  reconstruction  of  bridge  across  Pine  Biver i,628 

Bt  Clair  River  and  St.  Clair  Flats  Canal,  Mich.: 

Improvement  of  canal 1,618;  rv,2998 

Improvement  of  channels  in  waters  connecting  Great  Lakes. .  1, 505;  it,  2953 
Operating  and  care  of  canal 1,518;  rv,2999 

St.  Croix  Lake  and  River,  Wis.  and  Minn.: 

Examination  and  survey i,385 

Improvement  of 1,881;  ni,2197 

St  Francis  River,  Mo.  and  Ark.: 

Examination  and  survey i,369 

Improvement  in  Arkansas 1,368;  n,2043 

Improvement  in  Missouri 1,369;  ii,2045 

St.  Francois  Biver,  Mo.    See  St.  Francis  Biver. 

St  Johns  River,  Fla.: 

Defenses  at.. 1,28,888 

Improvement  between  Jacksonville  and  the  ocean 1,269;  n,  1597 

Improvement  of ,  at  Orange  Mills  Flats 1,271;  u,1600 

Improvement  of  Volusia  Bar 1,271;  n,1602 

St  Jones  River,  Del.,  examination  and  survey 1,202 

St.  Joseph  Harbor  and  River,  Mich.: 

Improvement  of  harbor 1,488;  rv,2901 

Improvement  of  river.. 1,489;  iv,2995 

Wreck  in  harbor,  removal  of 1,505;  iy,2951 

St.  Lawrence  River,  N.  Y.: 

Improvement  of  Cape  Vincent  Harbor 1,547;  iv,8145 

Improvement  of  Ogdensburg  Harbor 1, 548;  iv,  8149 

Removal  of  shoals  between  Ogdensburg  and  Lake  Ontario 1,548;  rv,8147 

St  Louis  Bay  and  River,  Minn,  and  Wis.  (see  Dnluth) i,  449;  m,  2611 

St  Louis  Harbor,  Mo.,  improvement  of i,373;  in,2087 

St.  Martin  Parish,  La.,  construction  of  bridge  across  Bayon  Teohe  at 

Ruth  Plantation 1,622 

St  Marys  River  and  St  Marys  Falls  Canal,  Mich.: 

Commerce  through 1,607;  rv,2978 

Improvement  of  channels  in  waters  connecting  Great  Lakes. ..  i,  505;  iv,  2958 

Improvement  of  Hay  Lake  Channel 1,508;  iv,2979 

Improvement  of  the  river  at  the  falls 1,506;  iv,2960 

Operating  and  care  of  canal 1,507;  iv,2965 

Wreck  in  Waiska  Bay,  removal  of i,522;  iv,3015 

St  Paul,  Minn.,  gauging  Mississippi  River  at 1,88,384;  m,2205 

St.  Peter,  Minn.,  examination  and  survey  of  Minnesota  Biver  at .....      i, 385 

Sakonnct  Point  and  River,  R.  I.: 

Alteration  of  railroad  bridge i,624 

Increasing  width  and  depth  of  draw  opening  in  stone  bridge i,  87, 1120 

Rebuilding  and  extension  of  breakwater  at  Sakonnet  Point i,88, 1122 

Sale  of  personal  property  when  not  needed 1,48 

Salmon  Bay,  Wash. ,  improvement  of  waterway  via 1, 606;  iv,  8271 

Salmon  Creek, N.Y.  (see  Pultneyville) 1,544;  iv,8182 

Sampit  River,  S.C: 

Examination  and  survey 1,255 

Improvement  of  Georgetown  Harbor i,847;  n,1626 

San  Bernard  River, Tex., examination  andsurvey -.       1,846 
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Sandbeaob,  Mich.: 

Improyement  of  harbor  of  refnge i,618;  iy,2988 

Water  levels. i,«87;  vi,8859,3860 

San  Diego  Harbor,  Cal.: 

Defenses  of I,84,d75 

Improvement  of 1,549;  iv,3158 

Sanduskv  Harbor, Ohio, improvement  of 1,526;  iv,8036 

Sandwich  Harbor,  Mass.,  examination  and  anrrey i,81 

Sandy  Bay,  Mass.: 

Harbor  of  refnge,  construction  of 1,65,1064 

Piers  and  breakwater  at  Rockport,  examination  and  snrvey i,  81 

Besnrvey  and  estimate  of  cost  at  breakwater i,83 

Sandy  Hook,  N.  J.,  defenses  at 1,21,777 

Sandy  Lake,  Minn.,  reeenroir  at: 

Construction  of i,879;  ni,2182 

Operating  and  care i,880;  ni,2190 

San  Francisco  and  San  Joaquin  Valley  Railway  Company: 

Bridge  of ,  across  Middle  Biyer,  CfU 1,681 

Bridge  of .  across  Old  River,  Cal i,621 

Bridge  of ,  across  San  Joaquin  River,  Cal i,620 

San  Francisco  Bay  and  Harbor,  Cal.: 

Defenses  of 1,85,980 

Harlx>r  lines  between  Oakland  and  Point  San  Pablo i,89;  iy,8194 

Improyement  of  Oakland  Harbor 1,554;  iy,8168 

Removal  of  Arch  and  Shag  rocks 1,554;  lY,  8162 

Sanitary  District  of  Chicago,  111.,  drainage  canal i,40 

San  Jacinto  River,  Tex. ,  improyement  of  waterway  via i,  840;  u,  1961, 1964 

San  Joaquin  River,  Cal.: 

Bridge  at  Hills  Ferry,  oonstruction  of 1,628 

Bridgenear  Stockton,  construction  of 1,620 

Improvementof 1,555;  iv,  8166 

Improyement  by  California  Debris  Commission i,  618;  y i,  8747 

Survey  of,  including  Mormon  and  Stockton  channels i,  561 ;  rv ,  8188 

San  Juan,  Puerto  Rico,  defense  of i,9 

San  Leandro  Bay,  Cal.  (see  Oakland) 1,554;  iy,8168 

San  Luis  Obispo  Harbor,  Cal., improvement  of 1,552;  iy,dl59 

San  Pablo  Bay,  CaL  (see  Earquines  Strait) i,561 

San  Pedro  Bav  and  Harbor,  CaL: 

Construction  of  deep-water  harbor 1,550;  rv,8156 

Examination  and  survey  of  inner  harbor i,558 

Improyement  of  Wilmington  inner  harbor i,  551;  iv,  8158 

Survey  of  Wilmington  inner  harbor 1,558 

Santee  River,  8.  C: 

Examination  and  snrvey  of  waterways  between  North  and  South 

branches 1,255 

Improvementof 1,249;  n,1532 

Sarasota  Bay,  Fla.: 

Examination  and  survey  of  inside  passage  to  Lemon  Bay 1,288 

Improvementof 1,280;  n,1629 

Sasanoa  River,  Me.,  improvement  of 1,55,1040 

Saugatuck,  Mich.,  improvement  of  Kalamazoo  River  at..  1,491,492;  iy,2910,2912 

Saugatuck  River,  Conn.,  improyement  of 1,115,1177 

Saugerties  Harbor,  N.  Y.: 

Examination  and  survey i,164 

Improvementof i,158;  n,1299 

Saugns  Harbor  and  River,  Mass.: 

Construction  of  bridges i,622 

Improvementof  Lynn  Harbor 1,69,1070 

Sauk  River,  Wis.: 

Examinatiqn  and  survey  of  Port  Washington  Harbor i,474 

Improvementof  Port  Washington  Harbor 1,466;  iy,2765 

Sault  Ste.  M  arie,  Mich. : 

Commerce  passing  canals  at i,507;  rv,2978 

Water  levels l,687;  vi,8859,8860 

Savannah  Harbor  and  River,  Ga.: 

Bridge  at  Augusta,  alteration  of 1.624,625 

Bridge  at  Hntchinsons  Island,  construction  of i,619 

Defenses  of 1,27,870 

Improvement  of  harbor,  including  channel  to  Beaufort,  8.  C  i,255;  u»1669 
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:  Hxrbor  skI  Bitct.  Ga^-Omtzcoed. 

id  rtwr  Abort  Av^nite l,8t:  11,1971 

Tmiw    ■■■mt  of  nrer  Ijctwtjm  AvjpHta  sad  aaTBnnah cST;  ii«U67 

1E.-T  ^rmmtci  oi  wmmrmaj  U  FmmmB^m^rA 1,965:  11,1500 

Wr?.  ki,  rwnoTsi  or l^Sfift:  mlStt 

8B«T«r  Creek,  Win,  ooMtrvctkM  of  bcii0» acroM i,©! 

Sarr^tt,  Miim-.  OMmiatioa  —4  onroj 1,456 

SafT::^.  N.T.,imrraiTOB«torBrovMGkwk 1,140;  n,lM7 

Siaylka:  Blrtr.  Pm.,  tm;TOT«aBnt  of 1,100;  n,  1330 

SmtDOte  Harbor.  Mml,  imrroiToaMBt  of 1,7^10^ 

Scrom,  Fort.  r^.  dafoft<«s  at 1,87,^70 

S-opporcoDX  B:T«r,  H.  C,  brld^oi  ofaatractm^ 1,035 

Seacoat  d^e— ca>    Stt  FortifiealiaM. 

&«tt;e.  Waah.,  harinr  baea —       1,00 

Sea  waEa.- Ll4 

Se'^iewaAng  River.  Mich,,  innapyetucut  of l,51S;  rr,09(?7 

8«rr^rarj  Creak  '  Warrick  Rircr  .  Md.«  OBpfforeBHit  of 1,195;  11,1087 

See^'^r^k    Pawtockal)  R.Ter,  B.  L: 

ErMmirmtUm  modmnrftj 1,07 


ImproTomeot  of 1,88,1123 

ricBar.  "  -^-    ^. 


Bi^ricUar.  Pa.,ooBatr«etknoririd9eaero«Oiik>RH«r i,Oa> 

8ha«R-ckA.  San  Fruiciaco  Harbor,  C^.  ranoral  of i,S^  nr,3103 

<baws  Cota.  Kew  Lon  Ion,  OoBB.  (aee  ThuMs  Birar; 1,100,115$ 

8iier--.v^Tui  Harbor.  Wia.: 

IrnproreaieBt  of  ..  1,465;  ir,278l 

Sirverof L473;  rr,881l 

Sh^-*^:  i,  U  .  it  (tngi.reinoT^lof  wre^oC 1,103;  ii,1315 

Shelter  Island,  H.  Y.,  remoral  of  wre<A ii,127« 

SbanDaii.GeD.W.T..8tatiiaor,atWaahi]igtoQ,D.C 1,638;  ^1,3841 

Ship  iBiaod  H«rbor  and  Pas.,  Miat.: 

Improrentent  of  channel  Oa  Onlfport i,S12:  ii,173S 

ImproTement  of  paoB 1,813;  11,1723 

Sorrey  for  channel  to  Ghilfport  and  BOozi 1,517;  ii,17^ 

Ship  John  Light,  Delaware  Ba7,ieaiOTal  of  wrack  of  lxyffie£./VieNd.  1. 182;  ii,1307 

8hoal  Harbor.  K.  J.. improvement  of    1,161;  n,  1313 

Shoalwater  Bar  (Willapa  Harbor).  Waefa., fanprorement  of 1,500;  iv,SS50 

Shrc-report  and  Bed  Rirer  Valiej  Railway  Oompany,  bridge  of 1,619 

Shrawsbnry  Hirer.  N.  J.,improTement  of 1.162;  n,  1313 

Smepuxent  Bay.  Md,,  improremwit  of  waterway  Tin. 1,100;  ii,1381 

Sioux  City,  Iowa: 

Im pro wnent  of  Miflmni  Rirer  at  and  above 1,885,390:  iii,2217 

ImT-rovemeot  of  Miaeonrl  Biver below 1,617;  Ti,3655 

Monument  to Sergt.  ChaileeFloyd 1,641 

Sinslaw  Biver.  Orez.,  improvement  of 1,572;  it,3210 

Six-mile  Island.  Allegheny  Biver.  Pa.,  constmctionof  lock  and  dam  i,421;  in,2404 

Ska^t  River,  Wash.  <«- e  Paget  Soxmd) 1,603;  1T,3207 

S '.  ack-  water  syBteiiifl.    See  Caoialfl  a  nd  Waterways. 
Smyrna  River,  Del.: 

Improvement  of i»187;  11,1876 

Removal  of  wreck 1,208;  n,1398 

Snag  boats: 

For  works  in  Florida,  oonatmction  (^ i,277;  n,1613 

For  works  on  Texas  coast,  procnrement  of 1,043;  11,1970 

Snake  River,  Wash..  Greg.,  and  Idaho: 

Examination  and  sorvey  above  Asotin,  Wash 1,590 

Improvement  np  to  Asotin,  Wash   1,580;  rv,  8219 

Road  from  Buffalo  Fork  to  Fort  Washakie,  Wyo 1,640:  vi,8881 

Snohomish  River,  Wash«: 

Improvement  of  («^<  Puget  Sound) 1,603;  rv,3357 

Improvem**nt  of  Everett  Harbor. .  1,608;  iv,  3273 

Sno<}ualmie  River,  Wash.  (^^  Puget  Soond) 1,603:  iv,82C7 

Soda  Lakes,  La.  {i*«e  Cypress  Bayou) 1,850;  n,19»8 

SomersCove.  Md.,  removal  of  wreck  atCrisfield 1,202;  ii,1898 

Sonoma  Creek.  CaL,  examination  and  survey 1,561 

South  Atlantic  States,  removal  of  water  hyacinth: 

From  Florida  waters 1,276;  n,  1618 

From  Louisiana  waters 1,332;  11,1856 

Plan  and  estimate  of  cost 1, 40, 277;  n,  1618 

South  Bound  Railroad  Company,  bridge  of 1,623 
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South  Branch,  Chicago  River,  HI.: 

Chicago  Drainage  Canal 1,40 

Construction  of  bridge  south  of  Taylor  street,  Chicago i,  622 

Examination  and  survey 1,485 

Improvement  of 1,476;  rv,2826 

Reconstruction  of  bridge  at  Taylor  street,  Chicago i,  622 

South  Branch,  Santee  River.  S.  C.    See  Santee  River. 

South  Carolina,  defenses  of  coast i,26;  859 

South  Chicago  Harbor,  ni.    See  Calumet  Harbor. 

Southern  Branch  Drawbridge  Company,  bridge  of i,  622 

Southern  Branch,  Elizabeth  River,  Va.: 

Bridge  across,  construction  of i,622 

Improvement  of  («ee Elizabeth  River) i,224;  u,1478 

Improvement  of  Norfolk  Harbor  and  approaches i,  223;  n,  1471 

Improvement  of  waterway  via i,228;  n,1480 

Southern  Pacific  Railroad  Company,  bridge  of 1,623 

South  Fork,  Forked  Deer  River,  Tenn.: 

Construction  of  bridge  at  Yellow  Bluff 1.620 

Improvement  of i,896;  111,22^5 

South  Haven  Harbor,  Mich.,  improvement  of i,  490;  iv,  2906 

South  Hero,  Vt. ,  consti*uction  of  bridge  across  Lake  Cham  plain i,  619 

South  Hero  Island  Channel,  Lake  Champlain,  Vt.,  improvement  of i,  148 

South  Milwaukee  Harbor,  Wis.,  improvementof i,468;  rv,2775 

South  Nor  walk.  Conn,  (see  Norwalk  Harbor} 1,117,1178 

South  Pass,  Mississippi  River,  inspection  of  improvement i,  40, 817;  u,  1815 

Southport,  N.  C,  defenses  at 1,26,846 

South  River,  N.  J.,  improvementof _ i,158;  n,1307 

South  San  Francisco  Harbor,  Cal. ,  examination  and  survey i,  561 

South  Sioux  City, Nebr.  (sec  Missotiri  River) 1,890;  ra,2221 

Southwest  Pass,  Mississippi  River,  survey  of l,  40, 322, 837;  n,  1868 

Sparrows  Point,  Md. ,  harbor  lines  in  Patapsco  River i,  89;  u,  1410 

Sprague  River,  Me. ,  construction  of  bridge  across i,  621 

Springdale,  Pa.,  construction  of  lock  and   dam  In  Allegheny    River 

at -  1,421;  lli,2404 

Spring  Garden,  Baltimore,  Md. ,  improvement  at l,  205;  u,  1410 

Spring f  Samuel  E.  (barge) ,  removal  of  wreck  of 1, 147;  u,  1277 

Sprite  (boat),  removal  of  wreck  of 1,255;  n,1550 

Spuy ten  Duyvil  Creek,  N.  Y.  («ee  Harlem  River) i,135;  ii,1282 

Squan  (Manasquan)  River,  N.  J., improvement  of i,162;  u,1314 

Stage  Harbor,  Chatnam,  Mass.  (see  Chatham) 1,80,1093 

Stamford  Harbor,  Conn.,  improvement  of 1,120,1182 

Stanislaus  County,  Cal.,  bridgeof 1,623 

Statenlsland,  N.  Y.: 

Defenses  on .; i,21,778 

Examination  and  survey  of  channel  between  New  Jersey  and  (see 

Arthur  Kill) ,..        i,164 

Improvement  of  channel  between  New  Jersey  and i,  156;  n,  1304 

Staten  Island  Sound,  N.  Y.  and  N.  J.: 

Examination  and  survey i,164 

Improvement  of  (see  Staten  Island- New  Jersey  channel) i,  156;  n,  1804 

Stlllaguamish  River,  Wash,  {see  Puget  Sound) i,  603;  iv,  8267 

Stockton,  CaL ,  construction  of  bridge  across  San  Joaquin  River i,  620 

Stockton  Channel,  San  Joaquin  River, CaL: 

Improvementof - l,555;  iv,8166 

Survey  of i,561;  iv,3188 

Stone  House  Cove,  Curtis  Bay ,  Md. ,  alteration  of  bridge  across i,  624, 626 

Stonington,  Conn. : 

Construction  of  harbor  of  refuge 1,99,1152 

Defenses  of  i,  20, 747 

Stony  Lake,  Mich., examination  and  survey  of  channel  to  Lake  Michigan.      i,  505 

Streator  and  Clinton  Railroad  Company,  bridge  of i,628 

Structures,  public,  occupancy  of _ i,88 

Sturgeon  Pay  and  Lake  Michigan  Canal,  Wis.: 

Conatmction  of  harbor  of  refuge i,461;  iv,2749 

Improvementof i,460;  iv,2737 

Operating  and  care i,461;  iv,2748 

Syhmarine  mmes 1,15 

I  Creek,CaL,examination  and  survey l^Ml 
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Stdliyan  FallB  and  River,  Me. ,  improvement  of  harbor i,  46, 1023 

Sullivan  Island  shore,  Charleston,  S.  C, improvement  at i, 252;  u,  1543 

SnlphnrEiver,Ark.andTex.(»e6RedKiver) i,847;  n,1979 

Sunken  vessels,  removal  of.    See  Wrecks. 

Superior  Bav  and  Harbor,  Minn,  and  Wis.,  improvement  of i,449;  in,2611 

Superior  Lake  {see  also  Northern  and  Northwestern  Lakes): 

Canal  to  Mississippi  River,  examination  and  survey i,456 

Commerce  via  St.  Marys  River i,507;  iv,2978 

Keweenaw  Bay  waterway,  improvement  and  operating. . .  i,  452, 453;  m,  2707 

Keweenaw  Bay  waterway,  removal  of  wreck i,456;  ui,2723 

Water  levels 1,687;  vi,3859,8860 

Supervision  of  the  harbor  of  NewYork,N.Y 1,615;  iv,3281 

Surveys: 

Estimate  of  appropriation  for i,615 

In  military  departments 1,639;  vi,8871 

Northern  and  Northwestern  Lakes 1,633;  vi,885l 

Susquehanna  River,  Md.,  improvement  of 1,193;  ti,1883 

Suwanee  River,  Fla.,  improvement  of .  1,286;  n,1639 

Swan  Point  Bar,  Rockhall  Harbor,  Md. ,  examination  and  survey i,  203 

Swinomish  Slough,  Wash.,  improvement  of i,609;  iv,8274 

Sylvia  de  Orasse  (steamer),  wreck  of  (see  Colambia  River,  below  Tongue 

Point) 1,594;  iv,3346 

Synepuxent  Bay,  Md.,  improvement  of  waterway  via i,  190;  li,  1881 

T. 

Tacoma,  Wash.,  harbor  lines i,89 

Tallahatchie  River,  Miss.,  improvement  of 1,858;  n,2020 

Tampa  Bay  and  City,  Fla.: 

Defenses 1,39,899 

Harbor  lines  at  Tampa i,89;  n,1648 

Improvement  of  bay 1,282;  ii,  1632 

Improvement  of  Hillsboro  Bay  and  River 1,284;  n,  1635 

Plan  and  estimate  of  cost  of  improving  bay If287;  n,1640 

Tangier  Island  and  Sound,  Md. ,  examination  and  survey  of  channel i,  203 

Tanners  Creek,  Va., construction  of  bridgeacroes i,621 

Tar  River,  N.C., improvement  of i,234;  n,1490 

Tarrytown  Harbor,  N.  Y., examination  and  survey i,164 

Taunton  River,  Mass. : 

Improvement  of 1,86,1118 

Improvement  of  Fall  River  Harbor 1,91,1130 

Tchefuncte  (Chefuncte)  River,  La.,  improvement  of 1,818;  n,1833 

Teche  Bayou,  La.: 

Construction  of  bridge  at  Ruth  Plantation 1,622 

Improvement  of i,827;  n,1848 

Telegraph  and  telephone  connections  between  Executive  Departments, 

Washington,  D.  C 1,688;  vi,3838,8843 

Tennessee  River,  Tenn.,  Ala.,  and  Ky.: 

Chattanooga,  Tenn. ,  above,  improvement  of 1, 401 ;  m,  2252 

Chattanooga,  Tenn.,  to  Decatur,  Ala.,  improvement  from i,403;  ni,2255 

Decatur  to  Florence,  Ala.,  improvement  from i,  40^5;  ni,  2256 

Florence  to  foot  of  Bee  Tree  Shoals,  Ala.,  improvement  from. .  i,  403;  ui,  2257 

Gauging  («e6  Mississippi  River) 1,88,360;  n,2025 

Muscle  Shoals  Canal,  Ala.,  operating  and  care 1,406;  in,  3289 

River  system 1,401;  in,2251 

Riverton,  Ala.,  below,  improvement  of 1,403;  ui,2259 

Tensas  River,  La.,  improvement  of 1,354;  n,2006 

Terraceia  Cut-off,  Fla.  («e€  Manatee  River) 1,381;  n,  1630 

Texarkana,  Ark. ,  construction  of  bridge  across  Red  River i,  620 

Texarkana  and  Fort  Smith  Railroad  Company,  bridge  of. 1,620 

Texas  City,  Tex.,  deepening  channel  from  Oalveston  Harbor i,  889;  n,  1963 

Texas,  construction  of  dredge-and-anag  boat  for  works  on  coast  of.  i,  848;  n,  1970 
Thames  River,  Conn.: 

Harbor  lines  at  New  London 1,89,1189 

Improvement  of 1,103,1155 

The  Board  of  Engineers X*St64S 
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Thomaston,  Me.,  oonstmction  of  bridge  across  Mill  Creek i,639 

Tbree-mile  Harbor,  Long  Island,  N.  Y. ,  examination  and  snrvey i,143 

Three-mile  Rapids, CJolumbia  River, Oreg. and  Wash i,582;   iv,8231 

Thunder  Bay  River,  Mich,  (see  Alpena) i,511;  iv,2988 

Tickfaw  River,  La.,  and  tribntaries, improvement  of i,319;  n,18d5 

Tillamook  Bay  and  Bar, OrMf., improvement  of i,578;  iv,8217 

Tinicum  Island,  Delaware  River,  removal  of  wreck  above i|  182;  n,  1367 

Tiverton,  R.  I.: 

Alteration  of  railroad  bridge  across  Sakonnet  River i,624 

Alteration  of  stone  bridge  across  Sakonnet  River 1,87,1120 

Toledo  EUwbor,  Ohio : 

Harbor  lines .- i,89;  iv,8078 

Improvement  of i,524;  iv,3020 

Tofedo  (steamer), removal  of  wreck  of i, 456;  in, 2722 

Tolomato  River.  Fla.  («ce  St  Augnstine) 1,273;  n,1607 

Tombigbee  River,  Ala.  and  Miss.: 

Bridge  of  Monroe  County,  Miss.,  construction  of i,618 

CJolumbus  to  Fulton,  Miss. ,  improvement  from i,  308;  n,  1714 

Demox)olis,  Ala.,  below,  improvement i,306;  n,1711 

Demopolis,  Ala.,  to  CJolumbus,  Miss.,  improvement  from i,307;  n,1712 

Fulton  to  Walkers  Bridge,  Miss.,  improvement  from 1,308;  u,1715 

Tonawanda  Creek  and  Harbor,  N.  Y.: 

Examination  and  survey - i,648 

Improvement  of  harbor i,541;  iv,8115 

Tongue  Point,  Columbia  River,  Oreg.,  improvement  below i,594;  iv,8245 

Torpedoes .,. 1,5,15,649 

Totten,  Fort,  N.  Y..  post  of 1,5,6,8,651 

Town  Creek,  Brunswick  County,  N.  C. ,  improvement  of i,  244;  n,  1515 

Town  River,  Mass.,  improvement  of 1,75,1030 

Tradewater  River,  Ky.,  improvement  of 1,445 

Trail  Creek,  Ind.: 

Improvement  of  Michigan  City  Harbor i,486;  iv,2895 

Removal  of  wreck  in  Michigan  City  Harbor 1,504;  iv,2951 

Trent  River,  N.  C,  improvement  of 1,236;  n,1498 

Trinity  River,  Tex.,  improvement  of i,841;  n,1965 

Troops,  engineer,  and  civilian  assistants,  equipment  of 1,8,664 

Tuckerton  Creek,  N.  J.,  examination  and  survey 1,182 

Tug  Fork,  Big  Sandy  River.  W.  Va.  and  Ky.,  improvement  of....  1,436;  ra,2508 

Tugs,  sale  of.  when  not  needed i,48 

Turkey  Point,  Elk  River,  Md., removal  of  wrecks  of  J,  E.  OiUingham  and 

Wm:  E,  WeUer 1,202;  n,1898 

Turners  Cut, N.C.,  improvement  of  waterway  via 1,228;  n,1480 

Turtle  Bayou,  Tex.,  examination  and  survey i,346 

Turtle  River,  Qa.    See  Brunswick. 

Tuscaloosa  County,  Ala.,  bridge  of 1,623 

Tu^^Ze,  Horace  il.  (steamer),  removal  of  wreck  of 1,504;  iv,2951 

Twelve-mile  Creek, Fla.  («ee  Orange  River) i,288 

Twelve-mile  Creek, N.Y.(»ce  Wilson) 1,548;  iv,3129 

Twin  Rivers,  Wis.: 

Examination  and  survey  of  Two  Rivers  Harbor i,  474 

Improvement  of  Two  Rivers  Harbor i,463;  iv,2756 

Two  Islands,  Minn.,  examination  and  survey i,456 

Two  Rivers  Harbor,  Wis.: 

Examination  and  survey 1,474 

Improvement  of 1,403;  iv,2756 

Tvaskin  ( Wetipquin)  Creek,  Md. ,  examination  and  survey i,  203 

Tyrrell  County,  N.  C,  bridges  of 1,625 

U. 

Umpqua  River,  Oreg.,  improvement  of..... .--—.. i,C^;  rv,8209 

Union  Lake,  Wash. ,  improvement  of  waterway  via i,  606;  rv,  3271 

Union  River,  Me.,  improvement  of 1,47,1024 

United  States  Engineer  School,  Fort  Totten,  N.  Y 1,5,8,658 

Urbana  Creek,  Va.: 

Improvement  of i,215;  n,1428 

Removal  of  wreck i,222;  ii,I44d 
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Valley  River,  Ala.  (sep  Warrior  River-Fiye-mile  Creek  Canal) 1,817;  n,  1730 

Vermilion  Bayou,  La.,  improvement  of  channel,  bay,  and  passes  ..  i.32$:  u.  1850 

Vermilion  Harbor,  Ohio,  improvement  of 1,528;  iv,3053 

Vessels,  sunken,  removal  of.    See  Wrecks. 

Vicksbur^  Harbor,  Miss. ,  improvement  of i,  357;  n,  2015 

Vidalia  Harbor.  La.  (see  Mississippi  River  Commission) i,616;  v,  3291 ,  :^^>36 

Vinalhaven,  Me. ,  improvement  of  Carvers  Harbor i,  52. 1037 

Vineyard  Haven  Harbor,  Mass.: 

Examination  and  survey i,97 

Improvement  of 1,84,1109 

Vineyard  Sound,  Mass.,  removal  of  wreck  in 1,96,1144 

VolusiaBar,  St.  Johns  River,  Fla.,  Improvement  of i,271;  ii,1602 
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Water  hyacinth,  removal  of: 

From  Florida  waters 1,276;  n,1613 

From  Louisiana  waters i,333;  u,1855 

Plan  and  estimate  of  cost 1,40,277;  11,1613 

Water-level  observations: 

Columbia  River,  Oreg.  and  Wash 1,598;  nr,8250 

Mississippi  River  and  principal  tributaries i,  38, 360;  n,  2025 

Mississippi  River  at  St.  Paul,  Minn 1,38,384;  m,2205 

NortheiTiand  Northwestern  Lakes i,687;  vi,8859 

Waterways  (see  aZ.so Canals): 

Beaufort,  N.  C.,toNewbem i,237;  n,1497 

Beaufort,  N.  C,  to  New  River i, 289;  n,  1499 

Black  Warrior  River,  Al*.,  to  Five-mile  Creek 1,817;  n,1780 

Charleston  Harbor,  S.  C,  to  Alligator  Creek 1,255 

Chincoteague  Bay,  Va.,  to  Delaware  Bay,  Del i,190;  n,1381 

Estherville-Minim  Creek  Canal,^.  C. ,  to  Alligator  River 1, 255 

Galveston  to  Houston, Tex ....  1,340;  n,  1961, 1964, 1965 

Eeeweenaw  Bay  to  Lake  Superior,  Mich.,  improvement  and  opera- 
ting and  care 1,452,453;  in,  2707 

Eeeweenaw  Bay  to  Lake  Superior,  Mich.,  removfd  of  wreck ..  i,456;  m,2722 

Kissimmee  River,  Fla.,  to  Gulf  of  Mexico 1,288 

Norfolk,  Va.,  to  Albermarle  Sound,  N.  C i,229;  n,1481 

Norfolk,  Va.,  to  sounds  of  North  Carolina 1,228;  n,1480 

Puget  Sound  to  lakes  Union  and  Washington i,  606;  rv,  8271 

Sarasota  Bay,  Fla.,  to  Lemon  Bay 1,288 

Savannah  Ga.,  to  Beaufort,  S.  C 1,255;  n,1559 

Savannah, Ga., to  Femandina, Fla 1,265;  n,1590 

Warrior  River.  Ala.,  to  Five-mile  Creek i,817;  n,1780 

Waukegan  Harbor,  111.: 

Examination  and  survey 1,474 

Improvement  of 1,470;  iv,2786 

Wayne, Fort, Mich,  (sec  Great  Lakes) 1,83,974 

Webster, Daniel, statue  of,at  Washington, D. C vi,3841 

Weehawken,N.  J.,  deposit  of  wrecks  at... i,147;  n,  1277,1278 

Weetee  Lake, S.C., examination  and  survey i,255 

Weller,  Wm.  E,  (barge),  removal  of  wreck  of n,1898 

Westchester  Creek,  N.Y., examination  and  survey 1,142 

Western  Branch,  Elizabeth  River,  Va. ,  improvement  of i,  225;  n,  1474 

West  Fork  River,  W.Va.,stirvey  of i,428 

West  Galveston  Bay,  Tex.,  improvement  of  channel 1,342,848;  n,  1968, 1970 

Westport  Harbor,  (Jonn.,  improvement  of 1,115,1177 

Westport  Harbor,  Mass.,  examination  and  survey i,97 

West  Seneca,  N.Y.,  harbor  lines i,39;  iy,8128 

Wetypkin  River  (Wetipquin  Creek),  Md.,  examination  and  survey 1, 208 

Weymouth  River,  Mass.: 

Improvement  of .-..— 1,75,1081 

Removal  of  wreck  in  Fore  River 1,81,1095 

Whale  Rock  Light.  Narragansett  Bay,  R.  I.,  removal  of  wreck  near...  1,96,1145 

Wharves,  occupancy  of i,88 

White  Lake  Harbor,  Mich.,  improvement  of X9  497;  iv,2931 

White  River,  Ark.: 

Gauging  (see  Mississippi  River) 1,38,880;  n,2025 

Improvement  by  locks  and  dams i,865;  n,2038 

Improvement  by  open-channel  work 1,364;  il,2035 

Improvement  of  Buffalo  Fork i,865;  n,2037 

White  River,  Ind.,  improvement  of .  1,445;  ra,2580 

White  River,  Wash. ,  construction  of  bridge  across i,  628 

Whitney,  W.  M.  (steamboat ) ,  removal  of  wreck  of 1, 168;  n,  1816 

Wickford  Harbor,  R.  I.,  improvement  of 1,90,1129 

Wicomico  River,  eastern  shore  of  Maryland,  improvement  of. i,  199;  n,  1392 

Willamette  Falls,  Willamette  River,  Oreg.,  examination  and  survey  of 

canal  and  locks 1,599 

Willamette  River,  Creg.: 

Examination  and  survey  below  Portland 1,599 

Examination  and  survey  of  canal  and  locks  at  WiU^ette  Falls i,  599 

Harbor  lines  at  Albina,  Portland 1,89;  iy,8251 

Improvement  above  Portland 1,691;  iv,f"' 

Improvement  below  Portland 1,692;  nr,J 
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Willapa  Harbor  and  River,  Wash. ,  improvement  of 1, 599;  iv,  8 

WilletsPoint.  N.  Y.: 

Battalion  of  Engineers 1,6,  657 

Engineer  Depot 1,6,8,660 

Engineer  School 1,5,8,853 

Fort  Totten.  post  of 1,5,651 

Wilmington,  Cal.: 

Constrnction  of  deep-water  harbor,  San  Pedro  Bay i,  550;  rv,  3156 

Exam  nation  and  survey  of  San  Pedro  inner  harbor 1,553 

Improvement  of  inner  harbor i,551;  iv,3158 

Survey  of  inner  harbor 1,553 

Wilmington,  Del.: 

Bridge  across  Brandywine  River,  construction  of I,  688 

Improvement  of  harbor 1,182;  n,  1369 

Wilmington.  N.  C: 

Defenses  of I,  25,  846 

Improvement  of  Cape  Fear  River  above 1,241;  n,  1505 

Improvement  of  Cape  Fear  River  at  and  below 1,242;  n,  1507 

Wilson  Harbor,  N.  Y.,  improvement  of 1,543;  rv,  3129 

Wilson,  Point,  San  Pablo  Bay,  Cal. ,  examination  and  survey  off i,  561 

Winnebago  Lake,  Wis.  (see  Fox  River) I,  471;  iv,  2789 

Winnibigoshish  Lake,  Minn.,  reservoir  at: 

Construction  of 1,879;  m,  2182 

Operating  and  care 1,880;  m,  2190 

Winthrop  Harbor,  Mass. ,  examination  and  survey i,  81 

WinyahBig,  S.  C. ,  iinprovement  of 1,247;  n,  1527 

Wisconsin  Entrance,  Wis.  (»ee  Duluth) 1,449;  m,  2611 

Withlacoochee  River,  Fla.,  improvement  of I,  286;  n,  1638 

Woodbridge  Creek,  N.  J.,  examination  and  survey i,  164 

Wood,  Melinda  (schooner),  removal  of  wreck  of I,  96,1145 

Woods  Hole  Channel,  Mass. ,  improvement  of 1,84,1111 

Wool,  Fort.  Va.  (.sf«  Hampton  Roads) 1,25,  841 

Wrecks,  removal  of I,  38 

Albany,N.  Y 1,163;  11,1815 

Annemessex  River,  Md I,  202;  n,  1398 

Ashepoo  River.  S.  C I,  255;  n,  1550 

Ashley  River.  S.  C 1,254;  n,  1550 

Baltimore,  Md _. 1,205;  n,  1410 

Bass  River  Light  Station,  Mass I,  96, 1144 

Bath,  Me  .  1,62,1049 

Beaufort  River,  S.  C ..   1,255;  n,1550 

Block  Island  Sound,  R.  1 1,1144 

Bronx  River,  N.  Y 1,147;  n,1278 

Brooklyn,  N.Y 1,147;  n,1278 

ButtermilkChannel,  New  York  Harbor,  N.  Y 1,147;  11,1278 

Chatham  New  Harbor,  Mass 1,81,1095 

Chesapeake  Bay,  Va    .. 1,232;  n,  1484 

Chicago  River,  111.,  North  Branch 1,485;  iv,2833,2866 

Colgato  Creek,  Md 1,205;  n,1410 

Columbia  River,  Oreg.,  below  Tongue  Point-  1,594;  iy,8245 

Crisfield  Harbor,  Md 1,202;  n,1398 

Cross  Rip  Light-Ship,  Mass 1,96,1144 

Deer  Island  Thoroughfare,  Me 1,62,1049 

Delaware  Bay  and  River i,182;  n,1367 

Duck  Creek  (Smyrna  River),  Del 1,202;  n,1398 

Elk  River,  Md.  (barges  J.  E.  Gillingham  &nd  Wm.  E,  Weller)  ..  1,202;  u,1398 

Flynns  Knoll,  at  entrance  to  New  York  Harbor,  N.  Y 1, 147;  ii,  1278 

Galveston  Harbor,  Tex  .  1,345;  n,1972 

Horseshoe  Branch,  Ashepoo  River,  S.  0 1,255;  n,1550 

Hudson  River,  N.  Y 1,147,168;  n,  1277, 1315, 1316 

Hyannis  Harbor,  Mass 1,96,1145 

Greenport,  N.  Y n,1278 

Kennebec  River,  Me 1,62,  1049 

Keweenaw  Bay-Lake  Superior  waterway,  Mich L  456;  in,  2722 

Kill  Pond  Bar,  Mass.... 1,96;  1144 

Kingston,  R.  L,  off  Point  Judith 1,1146 

Long  Island  Sound,  N.Y 1,141;  n,1261 
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Maurice  River,  N.  J 1,182;  n,1867 

Michigan  City  Harbor,  Ind 1,504;  iv,2951 

Milwaukee  River,  Wis. i,473;  iv,28ia 

Mississippi  River 1,88,870,876;  ra,2047,2091 

Mobile ffiu-bor, Ala i,817;  n,1784 

Monomony  Beach,  Mass 1,1094 

Monroe  Harbor,  Mich 1,586;  iv,8075 

Kantucket  Sound,  Mass 1,96,1145 

Narragansett  Bay,  R.  1 1,96,1145 

New  Baltimore,  N.  Y 1,168;  n,1816 

Newport  Harbor,  R. 1 1,96,1145 

Newtown  Creek,  N.  Y i,147;  n,1277 

New  York  Harbor,  N.Y 1,147;  n,  1276, 1277, 1278 

North  Branch,  Chicago  River,  m 1,485;  iv,2838,2866 

North  River,  N.Y i,147;  u,1277 

Pamlico  River,  N.C 1,244;  n,1516 

Pascagoula  EUu-bor,  Miss 1,817;  n,1783 

Petaluma Creek, Cal i,561;  iv,8188 

Pigeon  Cove  Harbor,  Mass 1,81,1094 

Point  Judith,  R.I 1,1145 

Pollock  RiD  Light  Vessel,  Mass 1,96,1145 

Portaee  Lake  ship  canals, Mich 1,456;  m,2722 

Port  Chester  Harbor,  N.Y i,141;  n,1251 

Potomac Ritrer i,222;  n,1442 

Provincetown  Harbor,  Mass 1,81,1095 

Qnonochontaug,  R.I i,  1144 

UaritanRiver,JSr.J 1,168;  n,1315 

St.  Joseph  Harbor,  Mich 1,505;  iv,2951 

St  Marys  River,  Mich 1,522;  iv,8015 

Savannah  Harbor,  Gte 1,266;  n,1592 

Shelter  Island,  N.Y n,1278 

Smyrna  River,  Del 1,202;  n,1898 

Superior  Lake-Eeweenaw  Bay  waterway,  Mich i,  456;  ui,  2722 

Tongue  Point,  Columbia  River,  Oreg i,  594;  iv,  8245 

Urbana  Creek,  Va i,222;  n,1442 

Vineyard  Sound,  Mase 1,96,1144 

Waiska  Bay,  St.  Marys  River,  Mich 1,522;  iv,8015 

Washington,  D.  C 1,222;  u,1442 

Washington,  N.  C 1,244;  u,1516 

Weymouth  Fore  River,  Mass 1,81,1095 

Y. 

Yamhill  River,  Oreg.,  improvement  of 1,591;  iv,8284 

Yankton,  S.  Dak.  («ee  Missouri  River; 1,888;  ni,2220 

Yaquina  Bay,  Oreg.: 

Examination  of 1,577;  iv,3215 

Improvement  of i,574;  rv,8212 

Yazoo  Kiver,  Miss. : 

Improvement  above  mouth 1,855;  n,2009 

Improvement  of  mouth,  includins:  Vicksburg  Harbor i,  857;  n,  2015 

Yellow  Bluff,  Tenn,  construction  of  bridge  across  Forked  Deer  River i,  620 

Yellowstone  National  Park,  improvement  of r,  637;  vi,  8863 

Yellowstone  River,  Mont,  and  N.  Dak. ,  improvement  of i,  894;  ui,  2231 

York  River,  Va.,  improvement  of 1,217;  n,1431 

Youghiogheny  River,  Pa. ,  examination  and  survey i,  428 

Yuba  River,  Cal.  (see  California  Debris  Commission) 1,618;  vi,8747 
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